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wmw 

*3SWttT>"¥^-aK3i^-^-i (Angiopoietin-l; Angl) SSfcttAngl&a — Ki~ 
*^^^-«rfflv^j*j«A©«M!*«fel!:BB^«. Angi^fcteAng 

• cabg oaiw^^fl?) te¥ft&mtejkftwmm&3zftx*hz> 0 ^h<DWt 

■=F (Vascular Endothelial Growth Factor; VEGF) 3t<fc^ • M&W&^^tcMW) 
m^lSB. (Losordo, D.W., et al. (1998) Circulation. 98: 2800-2804; Rosengar 
t, T.K., et al. (1999) Circulation. 100 : 468-474; Lathi, K.G., et al. (20 
01) Anesth Analg. 92: 19-25; Symes, J.F., et al. (1999) Ann Thorac Surg. 
68: 830-836; discussion 836-837) &£Tfmm&lkm (Baumgartner, I. , et al 
. (1998) Circulation. 97: 1114-1123; Isner, J.M., et al. (1998) J Vase Su 
rg. 28: 964-973; discussion 973-965; Baumgartner, I., et al. (2000) Ann I 
ntern Med. 132 : 880-884) ^M1rZ]k^m±mmmmnmmft*PX'&Z 0 £fc 
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aortal u ^svEGF^ie>Ti^vN^-efe§- t^sp^^^^^o-c^^ (Xu> x>> 

et al. (2001) J Thorac Cardiovasc Surg. 121: 735-742; Li, J., et al. (19 
96) Am J Physiol. 270: H1803-1811; Ladoux, A. and C. Frelin. (1993) Bioch 
em Biophys Res Commun. 195: 1005-1010; Seko Y, et al. Clin Sci 92, 453-45 
4, 1997; Banai S, et al. Cardiovasc Res. 28, 1176-1179, 1994; Berse B, et a 
1. Mol Biol Cell, 3, 211-220, 1992; Taichman NS, J leukoc Biol, 62, 397-4 

oo, i997) 0 z<DW(m±%m<D±mmmmiz^x\ttmti:&b&\,^K m.sku 

TV^S (Banai S, et al. Cardiovasc Res. 28, 1176-1179, 1994) 0 ^(D— jf-Qift 
MtemWSi*ttffim}kW&£X**fm!hW*mm£lt (Thurston, G. , et al. (l 
999) Science. 286: 2511-2514), &-$&tiLX]k<WmMl$,&m&-fZ> (Schwarz, E 
• R., et al. (2000) J Am Coll Cardiol. 35: 1323-1330) 0 $ £> l£'bffimMX*<D 

mwsmm&ffiTk&tj: zzmmz^ ^mmmx^tzm^mm^^m 

^b&Mci5Mats\mobiZ (Matsuno H et al. Blood 100, 2487, 2002) J; 
%W-@i1-Z 0 $. tt&Wlt, Angl * fc JSAngl & = — K-TS-^*— £r-£t?JEfejfiLgl 
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Matsuno £> a 1-antiplasmin/ -y?TVY -r ^foWS&&WES&^t£ffl& 
C©*»Kl*VN-rt>* 'M^S^O^VEGF^^Px., over-expression LfcVEGF 

i/^xX^^V-l (Angiopoietin-l; Angl) Kl^i Ufc Q 

jflL*Sfc)feftlCHt>5M*jfiL»f±H-?T?*)« (Davis, S. , et al. (1996) Cell 
. 87: 1161-1169; Sato,. T.N., et al. (1995) Nature. 376: 70-74) 0 AnglirVEG 

Sifc^4R#$tbTV^5 (Jones, M.K., et al. (2001) Gastroenterology. 121: 
1040-1047; Chae, J.K., et al. (2000) Arterioscler Thromb Vase Biol. 20: 
2573-2578) . « 1t*mm* 6 tt WWmmm&re? As\iC.& V vCAngl*fi* ft J: 
tWEGFif^Sr^ffi bfca^^^VEGFOjfiLW^iitt/Lii^ «fc S^ffifc £©BJ 
fE/B LooVBOTOjMf *f£fls/fi SrJia&i-S £ £ £^ LT % (I to. , Y. , 

et al., Molecular Therapy, 5(5), S162, 2002; W002/100441) 0 4-|aI^:^SM# 
bte, ^JfiL^iCAnglSr^-e^LT, *©te*B»*«NWBELfc 0 Angltt^ftT? 
ttJfiL^rt&Ji^jm^ttJ&VNir-EtotL-C^?), H^iC, Angl f TV^^^^y 
^^^^^J^WrtSOlt^lRftfe^^jlLW^ra^Jnb^VN (Thurston, G. , 
J. Anat. 200: 575-580 (2002)) 0 VfaV>bMmm& ¥<Dim&lkXteftmm<D 
VEGF^a^Ti^VN^T^Sri:^^, *»W#feWt, AnglO^^-CtJkW 
^£8&*#»S>*L5fc%;tfc. -J-fcfct,, Angl^r^SS^tt^tC^t-Sr t 

\z£v>^ ±ftftvm&&%m+zvEGPbto,MMiz±j&m±*temu vegfm^/l 
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itte:# o toxicity Srgftg Loo Jk f gW±&iB:irx h vT^J—t^m bft&h 3%7L 

3 (Thurston, G. (2002) J Anat. 200: 575-580; Thurston, G. , et al. (2000) 
Nat Med. 6 : 460-463; Thurston, G. , et al. (1999) Science. 286: 25H-2514 

m*Rmvx^z>tmmtsinz> 0 ^(o^^y y 'im<Dm.m^femm<Dmmi$ 

fi^fc^^ ^^(c^VNT^iE^iL^^bfc^^^^i/^ G&80%) 

mmmbfrz ^ i: &mm£tbtc 0 m&m^z t ^Angimm^-^m^^^xm. 

V^o *7tAnglS^^Wl?^E@10/zm^JiOjfet s O^D^^^^x*&?), $ 

So 
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fektvCV^o (AAV), U^^/i/;*!^ 

(FS, fractional shortening), JDUfflft^ffidf (LVAs, 
left ventricular area at systole), *5<fctK£^Ig£ij^ (EF, ejection fractio 

n) ©gfensr»je>fc 0 ztuzT'Sfmrnmrnm* (hgfk ^mfi^s^-ia chif- 
ia), &£xmGF&7v h&mTfimk&kcx&fo&w&^frfc&^x&Mm 
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W&\Z.<Dmz$l%:i)^}tob)nX\i^ (Yau, T.M., Circulation 104: 1218-1222 ( 
2001); Suzuki, K., Circulation 104: 1207-212 (2001); Orlic, D. , Proc. Nat 
1. Acad. Sci. USA 98: 10344-10349 (2001)) o &&W\Z.&\^Xkngl<Dmk&l*& 

<fc55tte^?£2ie£r^JSLfCo 'hfStC&^-Cnaked WA&$i!toX%iji#}te5& 

■i-ftte$k&$)m±m&-?% tefro tc (W002/100441) 0 L,fa Vlt fa ffi\£&^X naked 
DNAJ; V h&m&m<DM^V-(/V^?*~%:m\^^b\Z.&^X, Anglit-fe^ 

3, *5£tfl4) 0 mmiT^^b^ Anglit^^fCJ:-5«^^ arteti 

ogenesisK xzikmmmmmmteTz z v ■hm^^^xhmm^titzo t£o 
TAngi«H^&^ skwm^mm^x^mm^mtdnx^K, mr^h—> 

ffi*im^Zb\,^^Mft<D®mZ&MLtcb%^frZ 0 Z(D£?^ Angler 

*mz>^bi>mnx*z> 0 vEGF&ffimirzz}i*x<Dmmx^ mm^vEGF^sk 
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<g<Dm&&/um & t> & e> ujwjwb* ^ $ * s & -5 & s Angi %■ = - k 

mmjT^ *$ ± IMngl * fc fiAngi & = — K-*-3«<** — £^ti^jfiLg!S?£2§e^ <y 
C2] CI] ^fE^O^iLtt^B^f^^-efeoT, T^^aKac^-l* 

edDNA (*£(DDNA) T?fc<5 N Cl] *fctt [2] fc|E«0^5fe, 
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(7) Tl/3?*tf^>>-i-£f-\-±T>3r*tf^>-l&=i-- K-r§^^^-^ % C 

j §-&>bi6s^<D&xi*ibz > CD a>e> [7] wrtifrtetiM<D&m, 

Cl 1] V<<A'*'<9*—iPT'fJ VJ/i'*'<??—T*&Z>, C9] £fcte Cl 

Ci2] ?4si>x^??-&^^^xmim?4^X'<?*--x*&>z>, C93 £fc 

r* ci oD izmm<Djjm, 

C13] ^«-©^iiL^©aAffc5 % C9) [12] ©v>-f 
Cl4] T^^^^-^-i^=i^-Ki-5^5t^Sr^ri-5 N m&f'&mzti 

StbTV^ Cl4] K:&tt0ffl£3K£|!iJjS % 

ci7] ci4D d»e> tie] <o^?tifrte&ffi(omm%mfa&£xfim¥mm 
ci 8] *^*«$^fciw***iao«3aE*rife-e*>oT, mfctt&mrz"? 
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*35Mtt. MfeL*IO»)fe-??fcot, Angl£fcteAngl£:3— K-T^ 

£xfskmvEGF<DMMmmx*%tc (y*-*%m) 0 tot, Angimm^zzw! 
(omm^nim vm^m^m^ v^tzm^m± # % vEGF^&JHir-f Angi© 

5^^^-S:fi4t5im^ JfiLWF^^mH^F (VEGF) 

i^ftovEGFi65aa^a«rTxy ^-jc«t 9 mx x^tzM^h mm 

&mx~hofc 0 ^^M^oT, VEGFSr&^-fS- ift< Ang-l*fc^<7^(5^ 
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*»Wte#V^TT^W**^i^-l (Angl) tK % Tie-2^mm^^U w 

_000459, protein ID. Q02763, NP_000450) (Ziegler, S.F. et al. , Oncogene 8 
(3), 663-670 (1993); Boon,L.M. et al. , Hum. Mol. Genet. 3 (9), 1583-1587 
(1994); Dumont,D.J. et al. , Genomics 23 (2), 512-513 (1994); Gallione CJ 
et al., J. Med. Genet. 32 (3), 197-199 (1995); Vikkula M et al., Cell 87 
(7), 1181-1190 (1996); Witzenbichler,B. et al. , J. Biol. Chem. 273 (29), 
18514-18521 (1998); Asahara, T. et al. , Circ. Res. 83 (3), 233-240 (1998); 
Calvert, J. T. et al. , Hum. Mol. Genet. 8 (7), 1279-1289 (1999) ) 0 Tie-2te 
fcl>^(C^ ^?X%i$ibm%mMX*mM&tlX^Z (Sato.T.N. et al 

Proc. Natl. Acad. Sci. U.S.A. 90 (20), 9355-9358 (1993); Iwama,A. et a 
1. , Biochem. Biophys. Res. Commun. 195 (1), 301-309 (1993) )„ Mi 
e-2£ = - Ki-^DNAO^Sia^m £tfT $ / mm^^ttl^tim^m^ : 1 *5 J; 

T$2\z&mvtc 0 mm^-. 2}c^tfct hiie-2& &T*±.w.<Dmmm**uy 

Xmm-tZ>h<Dtf^tiZ> 0 Tie-2cD«^K^-rV(^^5^Tie-2^: 
ftomfr&tcteft^?- hWk^-efeoTTie-2 V Kt bT^t§"t"'5 ^<D"C 

^fLf&»>k¥lit$*V-C^£ (Davis.S. et al. , Cell 87 (7), 1161-1169 (1996 
); Valenzuela, D. M. et al. , Proc. Natl. Acad. Sci. U.S.A. 96 (5), 1904-190 
9 (1999); Suri.C. et al. , Cell 87 (7), 1171-1180 (1996); Valenzuela, D. M. 
etal., Proc. Natl. Acad. Sci. U.S.A. 96 (5), 1904-1909 (1999); Kim, I. , 
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etal.; Cardiovasc. Res. 49 (4), '872-881 (2001); Mandriota, S. J. and Peppe 
r,M.S., Circ. Res. 83 (8), 852-859 (1998); Goede, V. et al. , Lab. Invest. 
78 (11), 1385-1394 (1998)) (GenBank Ac. No: U83508, UNM_009640, AF233227, 
N1L053546; protein_ID: AAB50557, NP_033770, 008538, AAK14992, NP_445998, 
018920) . Sf4it hAngl&^F'fZQMCDm.mmWkT $ swtmw&^ti^ti 
mmm^r: 3#J;U?4KM^L*: 0 MB^J#-^ : 4^bfct: hAngl*5 £tf±m<D 

, ^D#*U<tt80%«Jh, J: <0 0£ L < f±85%£*± % J: 0 #4 b < tt90%eiUt 

t h^fctt-toffioiitsLi&^Angiae^©^— Fmm<D—m&ittt£m&-$tt& 

^n^, ->*?^>o s #fM»r$y^ (tfij&tfT^v, ^y 
>\ o-T>>\ -fyo^^ ^nyy 7x^77^^, *f-*-zs s hy 
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&£.Tfft&m7$;Wt (0»;ii»n*»\ 7x=/V77=^ hy7 s h7 7 y, 

^ia^J©|U-tt«, ^xJ^BLASTP^n^A (Altschul, S. F. et al. , 1990, J 
. Mol. Biol. 215: 403-410) ^ffl^T^tS^i^-Cf 5, JWM&tettblastp 
7 B a^7A^V^5^li^^#§ 0 ^^{^NCBI (National Center for Biothchno 
logy Information) <DmAST<DV x-Zf^<— ^C^TLow complexity^fr 7 4 A, 
*-tt£T0FFfcLT, 9*7*A'h©^^-^«r^V^T**«rfi 1 5 (Altschul, 
S.F. et al. (1993) Nature Genet. 3:266-272; Madden, T. L. et al. (1996) Me 
th. Enzymol. 266:131-141; Altschul, S.F. et al. (1997) Nucleic Acids Res. 
25:3389-3402; Zhang, J. & Madden, T. L. (1997) Genome Res. 7:649-656) „ 
^^.HP2o©Eani©tt:4!iE«rfT5blast2sequences^n^7A (Tatiana A et al. ( 
1999) FEMS Microbiol Lett. 174:247-250) (dj;^ 2l2#Jc£>T^-f ^ 1/ f» £f£ 

0!lx.ff 5 X SSC N 7%(W/V) SDS X 100/zg/ml ^ttf-^M^DNA, 5Xr> 
(1 Xr^N/i/h»o.251*!J t'=^t°n y KV> 0.2%^iftL^T/v 
&£tf0.2%:7^=-/l^i^tf) &<&tttBm+s 48°C > 0*U<tt5Ot: v 

S'a^raiMtt, «tl9^L<fi60 o C > $ b< «65°C, ^^0* 

L<te68 0 C-?2XSSC<K 0£L<telXSSC<K <fc K) L< «0. 5XSSC>K J; D 
0£ L< »0. lXSSCf T\ ^L^>6SP,2B#^^-rS^#t?&-5 0 
Angl 3 - K1~5-<^ * - 4: te, AnglgfiJt& = - K"f aOTI&^tf*** * - 
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fcLTte, K-"***-, ^COftfeOnaked DNA, •MAO*"** 

Naked DNA£ fi N DNA#S N S^/W^i^n — ^ yjjfyw.^ 

y^^®^^<D^^m(C^A•r^Km«fc^UTV^^V^DNASr«5 (Wolff et 
al., 1990, Science 247, 1465-1468) 0 DNAtt^aW^W^Rrffi*^ 

ee, Y. et al. , Biochem. Biophys. Res. Commun. 2000; 272: 230-235) „ ^A3S 

-^©*ft»ttftWStt*JiftoTV^fc (Lin, H. et al. , Circulation 1990; 82: 2 
217-2221; Kass-eisler, A. et al. , Proc Natl Acad Sci USA 1993; 90: 11498- 
11502) o m*M. -9-<< h*tfu&J;va (CMV) 7*n*-^-f$A^TO>te*t>» 

7&^c:t>Z£</lV^*VC^5 (Foecking, M. K, and Hofstetter H. Gene 1986; 4 
5: 101-105). K«rftAbfc»oj6*©«*teJ:5 

^MgfflvNfci^oifrjKte^rts^Aat^ojmw^w:, e.oxio 9 optical u 
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nits (OPU) ©7fy ^'TAW^-lciSfcOfcBgstfc. tfcoT, CA^n-e- 

P^-bit* Cm immediately early xy^yfw. # j-^-y j^y £ t^^.^-^ 
*-^-«r*tf^9^B*- *-T-fc5 (Niwa, H. et al. (1991) Gene. 108: 
199-199). CA^»*-^-*fcf4-H«rn»^©teil^fc*r«^B*-^ 
-SrJBvMxtf, naked DNA^V>T«t 05Sf^fcatfiT-?l&««rllMrt-* i -5 

o 

CMV immediately early 3i>vn>"0— tTI^, MM^CMV^Oimmediately ea 
rlyit^rc^N^f— «rJ8VV&r 0H;ltfIfl?iJ#^ : 5 <7>l-367# 

68-l6l5»B *T^4MfiKWSr«^* £ 5„ «(>>hn ><DT*±7fi 

Ttt, CMV immediately early gH^J^T^D^^ ^ h n->©— 

£©^©**©ATC*1M&= K^fc tt, AnglSc&«© = - KEJOSr-ftWlPt^tf 
MM#KX*XWWK*m&»*>'!>mz. £fc N CMV immediately early 
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LV\, SV40 large T antigen friS&o3»0>fc b^}C|@jgLT*5 «9 % SV40f£§§jg Lfc 
^^^om#T*«SV40ori?r^tP-<^^-<Diii!iS«^$tt <5 (Martini, F. et a 
1., Cancer 2002; 94: 1037-1048; Malkin, D. Lancet 2002; 359: 812-813) 0 ;£ 

5l»4##«»T?t>'r>«|-Ct>i»*H*^ofc (HJi^J8) 0 CA^M*- 
* — ©ftJfPTfcAngl^Sm-T^ SV^ori&^fc&V^^*— &«&*&?-i&8Se 

V40ori 3*fcpCAl^ * ~ { 4% b TV* 5 * *L5 

o 

3o 011*. tf, y ^y-^*ytfOTM^^=5/^I|«t^$^:T h7^77 
^BJ^jfiL^Sf&i^^ffiVN^ttSt) 5lo<D$f^ bv^^^— fe&^sux^? 

77/W/V7^^- T^yfifi#«7^/W*^*«- S I/ho 
^Sfe0!lk:^i-J; 5 &^ AnglSr^i-^T^y 
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tf**feteJ:OW«**L*:COS-TPC«fe (Miyake, S. , Proc. Natl. Acad. Sci. USA 
93: 1320-1324 (1996)) &m^ZZ. b&T?ft Z 0 

OH^K^IBaa^^tiKbzakOa^^^E^J [«^tfCC(G/A)0CATC] fct 
5w<b^0^LV^ (Kozak, IL. Nucleic Acids Res 9(20), 5233 (1981); Kozak, 
M., Cell 44, 283 (1986); Kozak, M. Nucleic Acids Res. 15:8125 (1987); Koz 
ak, M. , J. Mol. Biol. 196, 947 (1987) ; Kozak, M. , J. Cell Biol. 108, 229 
(1989); Kozak, M. , Nuel. Acids Res. 18, 2828 (1990) ) Q 

kltbi-^ktf7jk£tifc 0 »Wk:*JV^ Angl^^^-K-T^^^^RNA^ 
*t>»»te«V^e,tL*^^^oioT?*>5 0 t^^RNA* 

©RHAfc^AiLT^^A^fc*. ^^^RNAte*;^ 

H\ #te-*H^^iteHA^^^ (non-segmented) -^?-*ilR 

o £ © J; 5 4 ^ A* £ U-Ctt, a?7 $ * y (Paramyxoviridae; Paramy 

xovirus, Morbillivirus, Rubulavirus, fciV PneumovirusJEl^&-g-fr) x 
KSmVW* (Rhabdoviridae; Vesiculovirus, Lyssavirus, *5J:rf Ephemeroviru 
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aJR^ttZt) , 7^0!)^^ (Filoviridae) , t^h^^y^;^ (Ortho 
myxoviridae; Infuluenza virus A, B, C, teXTf Thogoto-like viruses #3rg- 
tf) >. y~ J r&'(A'Z. (Bunyaviridae; Bunyavirus, Hantavirus, Nairovirus, 
fecfcU* Phlebovirus^#£ratf) , T W"»7>f (Arenaviridae) t£g<Dft\Z. 

xh^\ tfcmm&^-rzi tit, t^/u*^? f—tm-^mmzmk i^itm 
^, mwmz&it^xt-c^x&mwkzti, m^v^ ^xm^mtttstiz z t 

fcf, Mz-t£s<7 5 ^ y ^/l^fHParamyxoviridae) ^7^/U^(D±^^ iV^ 
(Sendai virus), — yX/VM "7^/U^> (Newcastle disease virus), $5fa& 

< /5>i?!7-Y/W* (Mumps virus), ^i^!7^/^ (Measles virus), RS^/l^ (Resp 
iratory syncytial virus), (rinderpest virus), v 5 ;*^ >v^*— r> 

>f (distemper virus) , 1fvW<?-f i^/Vo^D* (SV5) , k 
^ ^^/^^if r^/l^i, 2, 3M, ^Vl" h ^ ^ y ^/V^ipKOrthomyxoviridae) O 
^ ^^/W^^if t7^T (Influenza virus) , y y K!7-f /l^^KRhabdoviridae) 
07k^S'l± Prtl^ 17 -T/^ (Vesicular stomatitis virus), ffiT^H^/l';* (Rabies 
virus) 4§&M?FX% 2> q 

*&miZ#;^xm^Z>Z k&X%%$4 ;\s**i5ibfc0m'$-*l\^ -mx.it Send 
ai virus (SeV), human parainfluenza virus-1 (HPIV-1), human parainfluenza 
virus-3 (HPIV-3), phocine distemper virus (PDV), canine distemper virus 
(CDV), dolphin molbillivirus (DMV), peste-des-pet its-ruminants virus (PDP 
R), measles virus (MV), rinderpest virus (RPV), Hendra virus (Hendra), Ni 
pah virus (Nipah), human parainfluenza virus-2 (HPIV-2), simian parainflu 
enza virus 5 (SV5), human parainfluenza virus-4a (HPIV-4a), human parainf 
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luenza virus-4b (HPIV-4bh mumps virus (Mumps), ft £t>*Newcastle disease v 
irus (NDV) fc*#***L3 0 ±?»#*b<r±, Sendai virus (SeVh human para 
influenza virus-1 (RPIV-lK human parainfluenza virus-3 (HPIV-3), phocine 
distemper virus (PDV) % canine distemper virus (CDV) N dolphin molbillivir 
us (DMVh peste-des-petits-ruminants virus (PDPRh measles virus (MV) % ri 
nderpest virus (RPV), Hendra virus (Hendrah *5£U* Nipah virus (Nipah) 

T*fo V , £ t> L < U.X fc°n t7 4 fr*m (genus Respirovirus) (s<J * ? 
yp^sl-xm (Paramyxovirus) bhm?) KURi~<5 fr^/l'^fclS^tf^i^ffc-e 

/l^^iFr^/w*!^ (hpiv-1) x t 1^*^*3 a (HPIV _ 

3) % D^7^y7/>xyf ! >^v 7 3 i (BPIV-3) , ± ? j ( Sendai 
virus; ■7!>^7^y7;Wx>f ! 7^^ lSHW ^ )% jsi^f/w^ 
^!7/l**>lP*^*10ffl (SPIV-10) *»«fc*5VvO*?§ 

^ ^Jltfc x ytffffitt**, ^i^A^ftfcflUesttfcttcJteirfcft 

(W097/16539; W097/16538; WO00/7O055; W000/70070; W003/025570 
; Durbin, A. P. et al. , 1997, Virology 235: 323-332; Whelan, S. P. et al. 
, 1995, Proc. Natl. Acad. Sci. USA 92: 8388-8392; Schnell. M. J. et al. , 
1994, EMBO J. 13: 4195-4203; Radecke, F. et al. , 1995, EMBO J. 14: 5773-5 
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784; Lawson, N. D. et al., Proc. Natl. Acad. Sci. USA 92: 4477-4481; Garc 
in, D. et al. , 1995, EMBO J. 14: 6087-6094; Kato, A. et al. , 1996, Genes 
Cells l: 569-579; Baron, M. D. and Barrett, T., 1997, J. Virol. 71: 1265- 
1271; Bridgen, A. and Elliott, R. M. , 1996, Proc. Natl. Acad. Sci. USA 93 
: 15400-15404; Hasan, M. K. et al., J. Gen. Virol. 78: 2813-2820, 1997; K 
ato, A. et al., 1997, EMBO J. 16: 578-587; Yu, D. et al. , • 1997, Genes Cel 
Is 2: 457-466) 0 Z.i\,h<Djjfe\Z.£. % 7&&&Q[H0kV'( 
&jt1fi?Jsl>X, mmt'ffrX, V l/i?—^* ht'f/l'X, 

y/A& = -K1-5DNA{£:i3V^ Fatten HNitfc-i\ &£Tf/$itctemm*m 

W^&ftM^cUfaifety^ SVT* (Vesicular stomatitis virus; VSV) <DG£gfi® (V 
SV-G) (J. Virology 39: 519-528 (1981)) ) £ = — Ki~33i^/fe if&SlJii, 
«te:5gA L3§m £-£3 - £ <£ «9 , m%£&<D V -f /ux £ 5 i t & 
"HfeXfoZ (Hirata, T. et al. , 2002, J. Virol. Methods, 104:125-133; Inou 
e, E et al. , 2003, J. Virol. 77:6419-6429) 0 

—X*mct£^tc&m&fc^<7>m%-&& (integration) ttjgrfe^ (Lamb, R. 
A. and Kolakofsky, D. , Paramyxovir idae : The viruses and their replication 
. In: Fields BN, Knipe DM, Howley PM, (eds). Fields Virology, 3rd Edition 
, Vol. 2. Lippincott - Raven Publishers: Philadelphia, 1996, pp. 1177-120 
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<*#uri^ 0 mmmm^m.(Dmmx^ mzja^f^tp^jv* (s e v) & 
mmmfc^&&nmfcm^x£feiz^ir%ms7F£tix\,->z> (y u , d. e t a i. f 

Genes Cells 2, 457-466 (1997)) 0 £fc x ^^i/ K#Kfe3E6St£#fcftV , »;: £ {c 
±5iAtfi?Ot>fX4fctt:/<y^-S?y/©Sfttt (flexibility) 

fl§«r^**VxiV^5^*W#^k:J:o-Ct>S3*$ttTV^ (Hurwitz, J.L e 
t al. , Vaccine 15: 533-540, 1997; Bitzer, M. et al. , J. Gene Med,. 5: 543- 
553, 2003) o r©J:5C ^^i&NA^/I^^^-^ U©Ii£S 

iTOli7^vM/^ 3 y (Mil) , 3fr&#« % fc±^7Ai|^ 
ttttteZSHD'Him • ^«t*"&*fctt-t©^03ia^t>-ertci J: t>*?5 i b&X% 

»/M) #£L<tt20*£U:. £9*?£b<te50%fiU: N #*L<tt70% 

ULt, «k«9#£L<«80%EU:, $ b< «:90%£Lh£:£ie>5 - t fc J; 5 

XTA'&m^Z%m (#4kBg62-30752#4&HL *5^Bg62-33879-9^« % *5J;OT 
(W097/32010) **9&rt-&Z.t#*1SZ#s ZtlbKMmtStl 
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m%h 5 v ^ 7t f**?e*« v \ juratc «fc xmbrn* if 

^afeHStbS, #35W©Angl©ft#K:*5l , 'T x 0* L< f±VE(ffr*2ft-£l,fcV\, VEG 

^*<fct>i2*iBKrt..#*b<»aa«spnii«rt, £<0&&v<m4n&,m^ veg 

«F*OVEW*fcttVBffl?*=i- K-TS^^^S^LTt^ LTt, ^VEGFc^t 
^^^^ffiT#^V^^T^^f«tL«^U^VN^#^§ 0 VEGF (Vascula 
r Endothelial Growth Factor) telh&ftBzmfo\ZLft&totej%Mft+-e$ > t) WP (v 
ascular Permeability Factor; £ LT1989^K:f&£-£tLg! 

&VEGFA, B, C, D, Bte^SftTV^ (^#IE^, YBIBF&m{*b isf-fA^m, 
M%im¥ 56:1728-1734, 2001) o VEGF Ate£ ^mm^Zf* zf\Z.fttf htl 
*<D 5 fcTOtt©YHGF12l. l65*s»H:»v^Ji«fiB«r«roi $;h£&&auftftB 
$tVTVN<5 0 *mmz$3\<^TWGFb UTtt#tCVEGF165*5J:t5VEGF121^^e>tT, 
x ^*b<f*VEGF165*5j;tmGF121^t?VEGF<D#Sp«>'^— ^^tl5 0 
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SHi* #t-rtHttVEGFi/^/u;e^^ 

L"Cjib-Cl^5 (Xu, X., et al. (2001) J Thorac Cardiovasc Surg. 121: 735- 
742; Banai, S. , et al. (1994) Cardiovasc Res. 28: 1176-1179; Sellke, F. W. 
, et al. (1996) Am J Physiol. 271: H713-720) o JlCjSW©^^*^^*** 

m&, wmm^h^; nata^s: 352-355, 1996, ^mmmmm, m-MMmm. 

•CfeS <ErsfcE&, »»Ji&=fc, Itt-»S, HamUMiffoiM 2002-2003 

n ssbjm^Ai: 37-42, 2002, mmmm. &mmtm, mtcm 0 

^m<D&jkm&<Df£im\z.$$\,^Tfe, VEGF<D^fc£>f\ ^jMS^f&B^Sfc 
S^WtuBBfeSH^Srm^o JMfcttKirau Jk^ftJ&mMm? (VEGFs), 

Jtatis^ (fgfs) > u&mmm* (egfk if«itmH^- <hgfk mmmmmmm 

(PDGF), JliSfefeflsffiSSSf-l (MCP-1) X thymidine phosphorylase (TP) % 

(Angiopoietin) x =r.y V V (ephrin / Eph) % vH^^ny 
p Tt^ (MMP), tissue inhibitor of metalloproteinase (TIMP) 
%l%> (Kuwano, E et al., Angiogenesis Int. Med. 40: 565-572 (2001); Freed 
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man, S.B. et al. , Ann. Intern. Med 136:54-71 (2002)) o S^L-ft^i: teu & 
^lk|a^^O^^*5V^T{^ Angl^fcteAngl^n — Ki~5^ ^ — £ N 

fc^jfiL»{cBMs^i-§ 0 Angi iott mmtm^m * 

l*fc«Angl^ = -Ki-^^^^^-Oj|[^^ x feS^^fe^^VNfc^^S^^ 

f LH/tf y ^- £ fete 3 y # y ^ i/^^ y y tcfe = ^ y 

£5o MSCte#»Jx.f;£ Tsuda, H. et al. (2003) Mol Ther 7(3): 354-65 &CfESt<£> 

ngl*fcttAngl*=i-Kr*^^-^ttteftX (injection) -*-;h,tfJ:V\, fc 
5V^ X AnglSra-Kf a^^-Sr^bfcHllHiSr, .tfffiU^ttSrifcT? 
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#3 (exvivoS^) o &A«l«#©B6*ffla»»*fcra\ M33iW^{C 

ft if) fC«0ftf:l«H3f (09*.tf2a»£,lO«ro {d&^UT^VN, 
> Tr/^-f/WT'feM, #!J;U3l0 10 ~10 13 pfu/body, <£ 9 M'g. U < f*10 u ~10 1 
3 pfu/body^M*UV\ ^-r^X^RNA^-r/W^T-fctb^ 2X10 5 CIU~ 5 

X10 11 CIU flSH*LV\, Naked DNA-C&tW^ *JfiL«HaUW3aofe#aK:ittSf*fe 

09;itflO/ig~IO ng, «fc Qfftt. L< «100/xg~l mg^M*UV\ Ex vivofe 
Jj-K^T, ^^^-«r*Abfc*MaSr»#-f«»^tt:, MOI 1~500©R 

mMife&m^zm&fe, -?^-j-*mwAV4^x-<? ^—^m^xmm^mm^m. 

0 * b < «io 6 ~io 8 «^^jka^^#^Si-s rims, s &Mmxhti&& 

V\ &^fl:te> 0B*.tfl ju g/kg~10 mg/kg^M* LV\ J; t) 0£ L < telO M g/kg~ 

fcfifl /z g/kg-10 mg/kg^MS; LV\, «t L< telO/x g/kg ~ 1 mg/kg^SM^ 

tmm8t*VX3:\,\ i©*g^S#fttt % »e»!3Wt?«>*btf«*.rfl MgAg~l 
0 mgAg^a*LVN. J:!9 0*L<«lOMg/kg ~ l mgAgi&sS* bv\ 
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Xfik Freedman SB et al Ann Intern Med 136:54-71 (2002) £r#flg-f5 r. b f$X 
{E.U S^jjH^feo^ 

fe^o &-£iEi«fcf±, i®*fc«^ji^prig^gij^ofSfflT^iciEiprtiT*fe 

2fc£PTCA (,m^®Sb»^)^j;7j?/^7tfiCABG (MlM^-iV^flf) fc^ofl* 

*& 5 'Mmmzmm'tz r. £ lvn ^ b^s, (z>«^Ang-iit^ 
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fcfc©Angl*fcttAiigl«:=i- K1~5^ ^-Otffi»fS 0 £ fctoWBHtt 
&©?&*SSBefc:j3tt3 % Angl^fcteAngl&a — Ki~5^ *-<D&ffl 
m\X~hoX, VEGF£ fc ttVEGF-** * - t^Angl £ fiAngl £ m _ K 

BGF*fcttVBff^ ^-^^^T(^Angl^fc«Angl^=r^ Kt W ^r_^ 

^ SrS#*i* icRAngl * fc fSAngl Sra-K^S^*- *jftjfiLi£j^ft^f 5 fc #> 
OUtt'&mollMmijfttCjartS, AnglSfcHtAngifca- Ki"**<***-© 

i# J: LV\ SfcAnglSfcttAngifca*- Ki-**<* riHh^ 

LV\, Angl«r=i-Ki-s^^^ tt% L < fSAngl £ 
- *feW:naked DNAT'fe^ 0 r>-Y,W*^ £ LTte# 

*-jW£LV\ naked DNAitTIi^^? Kj&Hfclf&tLS. Kttgt^ 
(a) Angl^fcttAngl^n^-Ki-5.^^^-, (b) Ang 
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l*fc&Angl£r=i— (0&-$-\Z$$\,^X, VEGF^ teVEGF^ ^ * — 

±|5T*|^^bfcAngl^fc«Angl5r=i— K^-B^ — d^^tt5 0 Angl 
& = — K^S-^* — «\ 0£L<teAngl£ = - ^Snaked DNA £ fc « A-* 

tb5Angl*7t«Angl^=i-Ki-^-<^^-^ s Angl^(C % m^^fF^T't^ 
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**-©4M*«fr*-«. *fete*»MWu Angina- K^-5^^^^ ta 

5r-^tf^jfe^so^mM5t}c*3(t s , ^Angi >m /w*^* * -©4bb *m&-r 

£ fefcaWWtt, VEGF^fc^VEGF^^^-^^-r^Angl^n- K^«i>^ 
^^^^-SrMi^^t§fc*OMM©MlitiCj3(t5, ^Angl 
!MA^**-©«UB*i«frJ-$ 0 ±COf&W!l*5j:UtftfflteS8V^TW:, VEGF 

^fc^^fS, (a) Angl&a— Kt-5$MVw*^*-- % jsj;^ (b) Angl 
«r = - Kf5 <M /w*-^ ^-©S4-fc*5V^-c, VEGFlxfcteVEGF^ 

**tr*iLSA*>d»fe< i t> lolc#f h-Cfe^o £<D*s/ Mete, 
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y — y fcte y -v— J; TfistfDtt&tim&fcte if b 

ffi.fr&fr-&ZZt*>m&V\,\ 0£LV^$t}C:j3^Tte, Angler =- Ki"« * 
"a-tf Gftiflc^f tbT V ^ o VEGF£ fc W: VEGF^ ? ^ — 3r&-5- LftV^t tf>3f;5? 

tit* mi&wttitmBBF^?fi~<D&5'*&mtLittmv& £ 5 ma^sfc 

-©S4©tt|, tt>12l*|IHartfc, VEGF£feteVEGF£r=*- Kf5^^ 

ngl-<^^-^#oMm^24B#TOrt, J:tJ#*U<r414HKrttev VEGF*fc« 
VEGF-<^^-$r^L^VNr ^^|^$tbTVN5 0 VEGFi: bTtt#fcVEGF16S*5 J; 
tmGF121tf«j£tf fetu L< ?*VEGF165*5j;t^VEGF121^^tfVEGF©^-m^ 
—&^1nZ> 0 sMe-yMufi, Angl^7hf*Angl^r=i— K*t~5^^^— <Df&m&}^ 

^f*^ (FDh (CD) N ^^/Hf^^^^jjr (dvd), 2£ 
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#tt*fctt, #»i:LT, mikmmt, mnX*mm (MSC : Mesenchyma 
1 stem cell) j k&&Z 0 i^T? T^«J fi, &#fr*|/$-*-*J|lUB 
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tnc««7*«pofcii«*r3if- mm) ts^im, 

ttx fci^fi, SH2(+K SH3(+), SH4(+h CD29(+K CD44(+), CD14(-) % CD34(-) 

*»WK:»VxT#*bVxBHI*||JBiibT»4, #M|fe (mesench 
ymal stem cells) *r#*teW£ ^©^ y ^^OM^t LV> 

fitTl ^ **k BWfJiu *fiMu Wi^ittMlS©! 
«©-O0«W!:*JV^r, ttHU&mr*, SH2(+), SH3(+) N SH4(+) N CD29(+>; 
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CD44(+K CD14C-K CD34(-) N CD45(-) ©4flK&**- 5 ^E^JfP«^^tf«^ 

*^{C*5V>T, ±1B#*©*IU^W©«£LTW\ Lin(-) s Sca-1(+K CD10( 
+h CD11D(+K CD44(+h CD45(+), CD71(+) N CD90(+) N CD105(+h CDwl23(+) N CD 
127(+K CD164(+h 7^o^^fy(+), ALPH(+K = 7-^t<- (+) <D#^ 

o 

^Attx K-<^* — x -t©flbOnaked DNA, *5«fcT**>f /V*"** 
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b<Dmmt, in vivo^fctein vitroXfto^b&X%, mxS3*®im. ±M^km. 

tk, ikm. jfiust ssm. &m%:b*mM<D£mm7kmm*T*mMi-th&£\,\ i n vi 
trox°mM-%wrfrfe, moi (g-mmfkMi mmi-o&tcy<Dm%£$'f^xwo m 

S00(Om^ir^^t^m^L'<. J;t)0^L<m~3OO, £ M£? l£ L < J2l~2 
00, £btc#?;i=b< tel-100, £ibf£0;£L<tel~7OT-&>3 o 0»l*ff* Pp^3M$ 

, 5^_l, io^± x ^fcmo^u±mm^tii-£x<, m^.m-6o^mm. 

mMmm%&<DmBkfeMzLlt Tsuda, H. et al. (2003) Mol Ther 7(3): 354-65 

H VXlit* Kobune M, et al. , Hamada H, Telomerized human multipotent mesen 
chymal cells can differentiate into hematopoietic and cobblestone area-su 
pporting cells Exp. Hematol Exp Hematol. 31 (8) : 715-22, 2003 <£>fB^£r# 

m~fzzb&xzz 0 mmvtcmm^ -t<:^mm^m^x-h^<s **u ioa> 

£>40 PD (Population Doubling) U&-$LX\ in vitroT*ig^#?g£-ti:T/B^5 ^1 

bhx%z> 0 
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, mm^xmmmm>i^n^\ m>t^ j«lo7 g /mi^^i.i g / m io$5K 
z.zx rjtfi^cfc^giic+^-^B#Kj &m*)m : m'b(Dfcib<Dmmftx* 

s »^^<DW:M^Cr?:^S^^feSO^+^^^^^i-5 0 io~3 
0^m^T^^ o IiII|Xi-^»^PI^itm^, #£L<m.07 g /ml^£>1.08 g/ 
mltf>$SB (#!!*Lfcf, 1.077 g/ml) T-£>5 0 ^^IH^frOfc LTf3\ F 

J^MSr^it-fcE, £1\ W«J#>j;«9^Lfc#M^ (5-10^1) SrSSfc (L-15 
&2 ml+Ficol£r3 ml) ICi^U (2000IU^T15r9-^) U ( 

m mi) zmm-tZo ^(ommmj&ftm%mft&<Dm&<DtcLib} l ^mfem (dmem 2 

ml) IC^UT, m>l> (20000^15^) 1"5 0 &VvC% ±U^^ 



WO 2004/074494 



35 



PCT/JP2004/000957 



H8\ %mwim*t>m&.vit'wmmB&, 9mMbm&* 900 e x-itm^ctc^m 
t&x%z> 0 ---e r&miz!&vtc.ftMfc-t-ftfj:tifm} mm^mm^cDtc 

*W>)5r^«\ £i\ Wtiib^^^^UfcfrM^ (25 ml) £fcte§!^jfa£ 
IrHtOPBS^^-S-U iS'h (900gT?10^W) U efc^ia^PBS^^UTlHl 

*r£>5*>5 ml£Percol$t (1.073 g/ml) fc«£"U (900 g"T?30#|R|) U 

(DMEM, 10% FBS, 1$ anti-biotic-antimycotic solution) K^I^U i&'b 
(2000Illfe-C15^) -T^ 0 #;V^ N jt^O±^3r|&:feU »Lfc;S»& 
IfiJlRU, i§#-T5 (37°C, 5% C0 2 in air) „ 

F^fCrMteU 0H*.Wf % Lin(-K Sca-l(+) % CD10(+), CD11D(+) N CD44(+h CD45(+) 
, CD71(+h CD90(+h CD105(+h CDW123(+K CD127(+h CD164(+)> V 4?n^? 

^w+h alph(+), 37^-^^- v-i(+)<D!®m&ft~$-z>mmxhz> 0 r*mmm* 
-sttmmftmits -wmmm, m^ikmm^hm>b^m^xmz±m(Dm 

*7c N mmwim^bUM^tz'wmm^ m&M.mm&. soo gxskmizj&ctzft 
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«fc+#fcB#BK »tt«ffcT#A^E3t't?4rff*V\ 3&.b& s Jfcfil.07 g/nl^fe 
1. 1 g/mlO^IS(c:^^n5-^Jtao«^lii^[iii{x-f 5 i £ te J: D mKi- a 

Z> 0 10~30^WS^-cS>5 o ®i&-T5,«:#®<Dj£m{3: N #*b<ttl.07 

g/ml^e»1.08 g/mlOtSH 1.077 g/ml) T?&3 0 tt^EfcfcOfca© 

o 

ift (pbs+2%bsa+o. 6%^^|H- h y ^ ^-^ hu^h-^-f 

» SSHCftfrU ^©5^©5 ml£:Ficol+Paque?£ (1.077 g/ml) ijft^U 

Jfrfc (800 gt?20^W) U ¥#IMg|&H*ttitt-rs. roJ)M«Mtt^«frMKo 

^©fcfefc^flt^* (Alfa MEM, 12.5% FBS, 12.5% * -Tjfo.il*, 0.2% W 

20 mM3i@£, 0.1 mM 2-*W7 Y^J-JV, 2 vNL h-fA*? 1^ 
M fc Koa/I/f/y, 1% anti-biotic-antimycotic solution) miB^U 31^ ( 
2000B& 15#W) #C^T\ 3t'MI©Jia»tBMfebfc|ft, tfc®Lfc#fflJS 

fcHJJRU iSHIf 5 (37t\ 5% C0 2 in air) 0 

*mw<omi&ftm<Dm<Dmmte, ■wmm, mm&Mm. manama. 
mm, mmskmm, foz^nm%&ffimfabm>bftf&vx&fz±&<Dmmftm 
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mm^(Dbm\c}^ctc.^m^^^(D\z^tj:^m^M^-r^ 0 mn. 10-30 

x (L-15+0. 01%DNaseI, 0.25%hy:7W, 

tf*tt*-e, 37 C C'"C?30#W) L> t°^yx^^^lcj;!9^-«^-r5o 

*HJS^3Mb b 5 5»£r!M-r3 - 4: 3„ iftft&TO bfcACl33 (+) jHeiS© 

6>»j:*»Mtt % at^Sr^^-s-v-f -t-^^rna^-t/^^^ *—&m#mmkz.i& 
na?^*^*-^ pieaspj^t»uia, ^b7t-*a 
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#1** *5£t* (iii) ate^-^^nfc-v^ 5^0i4at*tfe-CfcoT % 3t<& 

»«:*i-HT?*)». E. coli /3-^f7^ tfatfinPSrttoT^V iM/P*^ 

(1X10 9 -1X10 10 opu) ES*fcttW«©9y h&fltt (anterior 
cardiac wall) fc&ALfco aM5^&#(05B&fc:5? * h «rg«U JjtUbfc'fr 

„ (A) X-gaim&Vtifom<O±fcm 0 ±Wf**;V t AxCAZ3 (lxl0 10 opu) &,bffift 
&AL/cjE?ft (flHMfc) 'fr 0 fS/^A', &&£ifc*cS:i£Al,fc«£,fr 0 T ^ 
•tvu, AxCAZ3 (lxlO 10 opu) &'frJKrt&AUfc8U&fro fi^/u. ^liU 
, (in®) 

(Hfe) »2feSjRttllR (LAD) ©*£3fe^&jj*U «Q»<D^ (a) ttj^ASW& 
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mvtco m^R&vmm, mmm, m^EK&<D&m, x- g ai^^ 0 lv, a>bm 

^ RV, frbMo 

XhZ> 0 WLm*mA<D5B'&<DjEm<bte£tfmm>h>tzm^T, t hAngl#^|ftmRNA 
(D&^LttTCRKXym^tc (A) t hAngl#^^ 0 V- ^\ : -R $ <t>v- # - 
iL-TOlOOm^DNA^^-, W->"2: NM&M (AxCAhAngl&^|fe£i*fcHeLa 
«h AxCAZ3^^ALfc«, 1—^5: AxCAhAngl 

^r^AbfciES-'LN AxCAhAngl £&ALfc$^fr 0 (B) ft«fM£:LT 

<^^i- 3 *ffll£ • TO<Z> 7s/h GAPDH©3§^ 0 ^ $ O^r — % —(DM: t m 3 V v< ^ K 

m 4 ra, m^uh* ?mm<D^Mik f gm&%:7F-tm& x wnxh z> 0 cd34 
m^^m^mm^mmxm^tz. (a, ssh, b, c, mmmtmrn 
-r^mnmm. mm^y ? n — r^tfcwxm^titc^mwwc^9-( ^ yx 

31 Wife, ^li^r^ffi LMasson' s trichrome^-fe (A~DK $tCD34^E- y ^ n — ^-/^ 

i~l) ^r^T^ofco ^flf>6 (a, e, i), £marmjk<DMm (b, f, j) n 77; 

?-lVW*©;frfl8 (C, G, Kh Angl&g^ (D, H, L) 0 te50 /z m&grT 0 
|H6«, x 3 -*;^^77^| a5Ki ^| (end-systole) *5«fctfM| 
(end-diastole) OS$ftHI$r^i-^-efc5o 'MifrB!^<£>4ilP^ # 
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msit, yvhltfeffi (A) &£Xfi>bm (B) fc*5tf5naked DNA<D£A(£ £ 5La 

cz^^-riaT^^o m^bfc*©^^^^ k (20 //g) ^T^n^fc^ 

iiilj'L^C&ALfc (n=4) 0 ^vx* mAtfMB^dGalacto-light plus kit & 

m 9 tts 7 y Mfr^tfJnaked DNA&Ai TtV .^/l^^ j^A^ttSLa 

AUfc„ ^-ttaUW^t**i- (n=4) 0 

010ft 77/^;^ (Ad) ^TJ?-*?^^.?^/^ (SeV) 

?^<DfoffiMfa^<Dm&^m*j%}%:&^irmx'$>z> 0 Lacz&a— ki-st-tV ? 

4;\>*-<??— (AxCAZ3) *5j;t^SeV^^- (SeVAngl) moi*5 J:UWfei^m 
Z^X-X? v y KMWStiMK U j3 -galacosidase©3S3gSrSHS Lfc„ 

Ull lte, in vivo&-$-fcjolfZ> >bffi^<DTTy $4 fr*^? ^5XX^±^^ 
<< VJ/UX^?*^ (DmB+mA&TF-tmXhZ, LacZ^AdV&fc{2SeV£>frjl£ 

^©J»8fe^^j3:^-t-0t?feS o lX10 8 CIU(7^SeVLacZ*fc{* lxlO 10 opu<£>AxCAZ3& 
jEftyy 72l*|W«tej»WUfc«H»fci3rt«LtfcZ»gi*rail 

*?&aK»*«r^i-®tf*>5. 5X10 7 CIUOSeVAngl^IAD31M^ffl(7>2fe^^^2 

HI 1 4 tt, 7 5/ hSKfriy^SeV*^ * v ^cAnglit^^AtC <fc 3 foffi&. 
Mf&m%iM&^1rmX&%o 5X10 7 CIU<DSeVAngl^LAD51«jlffl^^M^m2 
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mzhRZ^-tm-eibZo ^mmm^^iy h(D±mm^2^wfK5xio 7 ciu^sev 

Tv'y^^/U^ (Ad) *5<tTJ?-fe^^ t7^/^ (s e v) ^ 

^-<^>F«^« (MSC) (Dmfc*mA&7rrtmX»hZ> 0 LacZSr^-K-fSTyV 
^/W^:?* — (AxCAZ3) *5j;7jtSeV-^^^— (SeVAngl) moi^x.T7y 
MUSC^A U £ -galacosidase<Z>3§5l£§!|^ Lfc 0 

|lI17f^ 77/^/^ (Ad) ■^??—&£X$±l<'jf'<V^/UX (SeV) -<i7 
* — K £ V UcZjt^^^AbfcMSCOX-gal^^i-^KT^So 

imMffl 1 ] VEGF*5 <fc tMngl^T tV^/KX^* — 

t hVEGFStfc^tefc h^y^— ^ttt*U251*5|5©cDNA^f,PCRfetCT^n-= 
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>-yVnbtltcWGFmfc?-<DMmmmZBig-dye terminated (Perkin-Elmertt) 
iz£V) ^—^^^^mmi,tc 0 mmiZM hAngiat^mt h#f&»cDNAJ; 9 

^J&S^-^^USSSOS t V(M Lfc t Z. 5933# g ©J&Stf^kG^gm^tvCVN 

fc ^ t iu— T?a>o ft 0 *m.mw.mz. «t 6Angise®©T s y b»b?iiw:^— 

^^UBSBCWfcn— Cfcofc. ^tL^O^o^-=^^$tLfcVEGF/Angl cDNA£p 
CAGGS (Niwa, H. et al. (1991) Gene. 108: 193-199) Efe^OpCAcc^ (WO 
02/100441; Ito., Y., et al. (2002) Mol Ther. 5: S162) e0EcoRI-BglIIfB|fi« 
h m U VEGF/Angl383i-<* * — C*> 5pCAhVEGF*5 «fc TJ? p CAhAngl &ffs 
«Ufc. VEGF/Angl»aT^y^^r4*»fefcJ:DM**nfc(X»-TI^ (Miy 
ake, S., Proc. Natl. Acad. Sci. USA 93: 1320-1324 (1996)) Srfl^fERbfc: 
o pCAhVEGFfej;TJ?pCAhAngl^ClaI®JPS^{Cj;D^ifb#^n-5VEGF/Angl cDNA 

Srgtps;** KpAxcw (Nakamura, T. et al. (2002) Hum Gene Ther. 13: 613-62 
6) (DClalUmmmUm^nX bpAxCAhVEGF/Ang 1 ^ftM L 7c 0 pAxCAhVEGF /Ang 1 £ 
5 ^ 7 ^ ^-^/^^ft^tfDNA-terminal protein complex .(TPC) <DEcoT22I 

T?J V'CA'X&'&tr^S&mtiLVIt (Graham, F. L. and A. J. van der E 
b. (1973) Virology. 52: 456-467) „ ®*<D-??~-? <DTJ*S 94 s\sX%:fflffi& 

mmm^ * l £ e> ^pcr&/b v ? <dma^ & v > r <t &flgsg u 

, VEGF^iTJ^Angl^mT^y fr^*^* T»fc5AxCAhVEGF % AxCAhAngl£# 
fc„ 7ix h^SS^^/U(c:{iCsCl^»^^E^^VN7t^^fcj;t)**^ 
10% glyceroimiDPBS^T^^bfc^T^/>j7^^5rffiV>7c: (Kane 
gae, Y., et al. (1995) Nucleic Acids Res. 23: 3816-3821) 0 flTf y |?/f 

(Dm& (opu/ml, optical density units/ml) fc£0. l%SDS#&T*e<7} 
A 260 ^J;l9a!l^b^T^^;§rfflV^^Lfe (Nyberg-Hoffman, C. et al. (1997) N 
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at Med. 3: 808-811) 0 
opu = A 260 x (1. 1 x 10 12 ) 

V-in^-ftfa (pfu: plaque forming units) fi293^J&£JB^fc|®#li^$Sfcfc 
£*)&:feVtc (Miyake, S. , et al. (1996) Proc Natl Acad Sci USA. 93: 132 
0-1324) „ =>ho — A-TyV ^-T/V^ t UTE. coli & -galactosidasejfrfH^Sr 
3S?l.i~5AxCAZ3 (Nakamura, T. et al. (2002) Hum Gene Ther. 13: 613-626) £r 
m^tCo Z.<D^<?*— #AbfccDNA^{^AxCAhAngl^P— Xh% 0 <$-mm^ 
fc!^ ;\>7sS<?Z— OAxCAhAngl. AxCAhVEGF^3 J: tMxCAZSOopu/pfuitte^tb^t 
13.3, 28.0, 80.0T*&ofc 0 

eor, J. et al. (1996) J Mol Cell Cardiol. 28: 2057-2067) ZflXl^fcZ. bO)* 

5y b^ffiFSUfe^^/VJAPfefferbO^fe (Pfeffer, M.A. et al. Cir. Res. 4 
4: 503-512, 1979) fcLfcjfiS^fESILfc,, Lewises' h (8iISK #Sift300g 
) «rS*n?vucc— ^Afc^^^^yTO mg/kg, 6~7 mg/kgSrlBE 

^Wbfc 0 &tm*Jk 200~250ml, 1 SH&tt 3 

ml N PfKHiafe 60~80|Ej/min, 0 2 1 l/min N ADty 0. 5~2. 0%0D^fe#-C!RAfl* 
■frMrV\ &WgP«t«9^Ufc:o ZinHTfttfi (LAD) Srfl«BU&-0©*KJR* ( 

i§£E5£AXP^ (positive end-expiratory pressure) XB%ijA^£"&tc 0 J$^r 
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mi&mmU&&—trffifcZ0G&\r$:m^5X10 9 o P u/50m1 Gj&AlXlO 10 opu(D#^) 

TfJ ;^-<^^>-g^fcj;5 7 y Y>b%oT*<DE. coli j3 -galacosidaseit 
^^^^^rX-gal^-fe (Nakamura, Y. , et al. (1994) Cancer Res. 54: 5757-576 
0) CitUtBUfc. AxCAZ3 1X10 10 OPU/100^ 1%^0F^^ 5 mfcWTfc 
2% paraformaldehide^r^#^al^UJ«^@^UfCo ffiffi Lfc@^©4y»«rX- 
gal (Sigma Chemical Co. St. Louis, MO) (PBS pH 7. 2, 2 mM MgCl 2 , 4 mM p 

otassium ferricyanide, 1 mg / ml Xgal) &£30t "C16B#|MJ$i| Lffe-fe Lfc c Ultfe 
H^CCO /3 -galacosidaseat'lK J f-^^ 1 SrGalacto-Light puis kit (Tropix Inc. Bedf 
ord, MA) t /3 -galacosidase^^^^: (Roche) £:JBl\ /3 -galacosidasel^fg- 
tt&^Alfttel-C^f^L.fe (Shaper NL et al. J.Biol. Chem. 269(40), 25165-2517 
1, 1994) c AxCAZ3 1 x 10 9 ~1 x 10 10 opu£^0|*|&# 5 HUfc^y h % 
ffi'i>5rLysis Buffer (100 mM potassium phosphate, pH 7. 8, 0. 2% Triton X-100 
, 1 mM dithiothreitol, 0. 2 mM phenylmethylsulfonyl fluoride, 5 jug / ml le 
upeptin) #£T"Chomogenizebfc 0 12, 500 xg, 10 minJgiL^ _t?f ^(DF^Stt 
j3-galacosidase?£t££;£^3;fc£>48 t C N lNNKK V^^— h L7c (Young DC, 

Anal. Biochemi. 215, 24-30, 1993) 0 
±?ff c l 3 £>^?gttteGalacto-Light puls&/Hv^?I."?ll$MSJSSU -fb^m^Sr 
Mini-Lumat LB9506 (Berthold Technologies GmbH & Co. KG, Wildbad, Germany) 

SrJl^&fl^LTcio #£>ftfcfei: (Relative light units) fe$&&&X. /3 -galacos 
idase^Sp^^: (Roche Diagnostics, Mannheim, Germany) Sr^V^fcSliJiftil&U: J; 
9 \ J3 -galacosidase^'l* (pg/ral) L7c: 0 

fcSuT^Jl^ £ 8Sj£ $ ft SfiWCT3alfe& - -ir Bff f-30Gtf v n5 x l 
0 9 opu/50/zl Gf&ftixio 10 opu<D^&) fojf / psf/i**^?*— Sr'EWRrtS 
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B\feVtc 0 m 1 (-/Tt^t < 5xl0 9 opu^±<DT^/ ^-T/t-;*^ £ V) 

am&i$L (0 2(B)) ^Wfe*^J:5fcWW^jBF*sJ:WBW|J, *^^3Kt?©at 
[^Sfi^ 3 ] VEGF33 J: Anglatfi^^Ate «fc -5 'bffiKIHfc&£* 

ffiiAl^ U-t-eicSb*^^ $ tux v n 5 VEGFate-^K: J: £ 'frjKS^i&aB8i*«rEl 
B#lc^bfc„ ^jffiffiStt^f^K^^ =^hn-/vT7*y iMA^ft-SJk AxCAh 
VEGF^#S¥, AxCAhAnglie^(D^«S43im©7 5/ Lfc 0 

* LfcM^&f-r SAngio^^^RT-PCRfc: J; 5 pj^Tt (0 

3) „ T7*y ^/V^^^-tCiSaie^giCA (1X10 10 opuAk) <D58mz>b 
JjgSrMfctiU ^RNA^rRNeasy kit (QiagenK.K, Tokyo, Japan) {d «fc Q 
/&^ttfflLfe„ iM^RNA^(DDNA<D3i/^ 5-*— >a V^jg^^fcfe, RNase-fre 
e DNase Set (Qiagen) &R^X&WWK.$£vXWaseIffl{t&ff'3l£o H — ^cDNA 
^ti7y^A^7^ 5: ^^^--r— (Invitrogen, Carlsbad, CA) iSXXfSep 
erscript™ II (Invitrogen) ZM^XigMAO}? y^A/^'f $£fc<fc 5 ?t&o 
fc 0 77/ ^^>fe^$tbfcfc hAngl#M#taRNAfii N t hAngl# 

t"9y hglyceraldehyde 3-phosphate dehydrogenase (GAPDH) SrRT-PCRlC <fc 9 1& 
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t hAnglT 0 ^-^— 
7^-!7— K, 5' -CAGAGGCAGTACATGCTAAGAATTGAGTTA-3' (g3?!|#-!§- : 6 ) 

X, 5' -AGATGCTCAAGGGGCTTCATGATG-3' (@B?U#-J§- : 7) 
^i^^GAPDH^^-Y -v — 

^ 5' -TATTGGGCGCCTGGTCACCA-3' (IE?!|#-J§- : 8) 

5' -CCACCTTCTTGATGTCATCA-3' (IB^J#-5§- : 9) 
30-^-T ^/KDPCR<H?V\ t hAngl mRNA^o «fc 7J?GAPDH mRNA^ffi bfc„ PCRjg% 
»2J6T^fn-^^t?^Kbfc. t hAngl inRNAO»tt#JHt UT, 100 opu/cell 
•CAxCAhAnglSr jRJfe $ i£fcHeLa$BJ&a> btttti Lfc^RNA^r^V^fc,, 

W^lXtfefcHSftfc ®3)„ fc hAnglfc#J||ft&453bpOPCR^K£, AxCAhA 
nglft-^Lfc^S' h^^/K AxCAhAngl^ffiVNjt^^AbfcHeLami?-^^ 
/WcfBfcfco ^fcjEfNX AxCAZ3&-^fr-mt hAngUcWMfafts^ Ktei&J£> £ 

nyfn^jfy !>'l'^AxCAZ3Sr^bfc^T^5Et:^20%i 7tV * 
^m^$i^TV^^VEGFat^^J;§,L^^^^m^f^Lfc^ ^ 5, VEGF 

jfeofdc — # % ixio 10 opu(DAxCAs^gi^^mx*m%t^t:m(Di&Ti!>m^hn 
tc mi) 0 
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AxCAZ3 lxl0 10 opu 
AxCAhVEGF 1 x 10 10 opu 
AxCAhAngl 1 x 10 ,0 opu 



75.9 (18/25) 
81.3 (13/16) 
60.0 (6/10) 
92.0 (23/25) 



[m»ii4] Angiat^, vBGm&tt£z»bffi&m&&L i gmm 
BGFttoi&m^m^xm^wmm^mm-^^t^ib^x^^ t^xAngm 

^^f^iU 10 umCO^^mhtCo mtf,fckVXAnti-CD3&y?u~-r,l> 
loZfc (MoAb) (NU-4A1, Nichirei, Tokyo Japan) tiffi U Wbanti-Mouse 
IgG21fcfiLi$.bT\?i?>fc Horseradish peroxidase (DAB paraffin IHC staining 
module, Ventana Medical System Inc. Tuson, AZ) ^r^V^-fe Lfc 0 

•Y^KteTSUfcUfc. 'i>li^fc«9 40^jt(D^^tL^L-C % 7^A^ 
J&fUfl^£?iilgi-<57ci£>, ^Ca-SMAMoAb (clone 1A4, Dako Japan, Tokyo, Japa 

n) *m^x, mD34 uoAb tmm^m^n^tco a-smm^(o^^ _bia 

tc (HI4) 0 VEGFfc5V^±AnglSrT7V V4)V*\z.& VQ-S-Ltck £5, ^<D@g 
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Its AngltmmX'te 644±96/mm\ £3&&*CftLaa¥-?tt 350±79/ram 2 (p<0. 01 v 

• s Angimmm), AxCAZ3%mmxte 332+127/mm 2 c P <o.oi vs An S mmm), 
ffimxtt 402±i2i/mm 2 ) G Angmmmxfe, ihwmnMRxhmmmxhmmz 

*L341±60/mm 2 367±113/mm 2 ), Angljf^ <461±100/mm 2 ) SfcteVEGF 

3±46/mm 2 ) 0 m 5 Manti-CD34 MoAMC J; Zlk^ftj&<Dibmm&&&7F-f&Angim 
^&#SlTm0^m^T<Dmicro vessel <DJ#;{jn£ £ ^10 M ra£U:tf>vesselOi# 

SMA|^4«^||^$^fc; t"PS^T38.9±7.35/mm\ M^#^T*38. 9±4. 81 
/mm 2 , =®^Tni2±26. l/mm 2 ) 0 Angl^3SS^^^< vvf tuDiTC^ 10^m^®x. 
Sa-SMA^^jfiLW^f^^^^b^^ofc (l9-22/mm 2 ) 0 *fcAngl^<D 

CH»!|5] Angia^^jz^^SSmO^/h 

h (Edelberg JM et al. Circulation 105, 608-613, 2001) «fc ^Robert 

stb<Dfr& (Roberts CS et al, Am. J. Cardiol. 51, 872-876, 1983) {C^V^lJ^ 

VXfomfab&frtefom&m^Vtc^ 4% formaldehideT*48B$|?g@^ parrafin 

io»m<D®}t*ftmi,tc 0 &MTft&wm®k>i^i®<D*®umzxMm 

Hematoxyline-Eosin^, Masson' s trichrome^-fe^T^S 
U&m&LtCo ^^i^^/^^^^T^^^NIH image{C-C^T©^°7^- 
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ft&ZE'bmWm (Total left ventricle (LV) area) (mm 2 ), (infarction 
area) (mm 2 ), ^MMm (septal wall thickness) (mm), &&&& (infarction 
wall thickness) (mm), LVO fofMmM& ZTtfePltKMUQ (epicardial and end 

ocardial circumference of LV) (mm), ^J&W*3 £Tf'bft-Bm<DlSlM& (epica 

rdial and endocardial infarction length) (mm) 0 

X (% infarction size) = ^Hi$ / |&LVJg x 100 
fllKr/'J'HIffiJ? (% Ant/septal wall thickness) = ftuT&(&£)J? / "^PSM 
J? x 100 

£#LVig (vaiable LV area) = (|&LV*frjSHfc) - (tt&£rfft£) ; 
9J'L^|^-ft!l^S* • (% endocardial infract length) = ^McDibtH^MM / 
LVCD'bftmWM x 100; 

(% epicardial infract length) = &M<D>b&&W& / LV 
©'LvftMUJi x 100 ; 

«t 5 jcAngijte^s-^p-c= ^ h a —/^tit^M^mm<Dm^ cmm-y-'f x 

(%infarction size)), $ £> Jt©^fc*B;&P (%£#LVifl< (% viable 
LV area)) &fg&, AngKO;MSSm©fi/J^mi: £ t> fcmftfotiK&ttZtoMk 
•bWbfr-VfootCo SfeffiiSII^KtSXftiV (%infarct thickness) 
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%&&*hx %w$mm mm® %>bmm %>mmm 

(mm 2 ) II fk 

«¥fS («=5) — 123*29.0 37.4±9.36 — — 

±m&m («=14) 31.6*8.66 34.0*7.05 19.8±4.91 44.0*10.8 34.4*8.86 
AxCAZ3 («=8) 34.9*6.69 31.3*4.64 19.2*4.68 52.5±3.99 43.7±7.52 
AxCAhAngl («=20) 21,1*5.38** 56.5*9.62** 27,0*5.20** 40.2J=13.2 ? 30.2*8.82* 
*,p < 0.01 vs \p < 0.05 vs AxCAZ3 

fflffiWrmX+fflM Lfc„ i^ft-#?#f teBonf erroni/Dunn©^^^ J; 5 AN0VA&J1 V ^Xft 

immm 6 ] An g i mm? >t>%5i$.m&>bm-m<D&.w 

aWB©W-a»iC^ = - SrJE V >M-modeife % B-mode^ia©r^^ V ^cArea-lengthj£^ «£ 

^ffc&fcli*, LAD^(04al^^fc^ = -^^^^^A (LOGIQ500, GE Yokoka 
wa Medical System, Tokyo, Japan) £JEV^MfgM;t£fTo7Co ^l^te, m. 

(50mg/kg) *5«t^v-^^i/ (2.5mg/kg) Srft&SfeJc J: t> *s»Srfr3fc 
ofc 0 10-MHz ^n— ■^Srffiviong axis viewfc J: «9 M-=e— K<&ffS0aH£S:3fej£ bfc 
o M-=E— KSsfcJ: •) &^it3RI**»!SEdd (end diastolic diameter)/ fc^JR^ 
338@Esd (end systolic diameter) £rfHU U£S4S«4S«&3fS (FS, fractional s 
hortening) £r^ajbfc 0 
FS (%) = (Edd-Eds)/Edd x 100 

*tcB*~wcT>b<D&mMmm*mtiiu umm&mmm dud, left ventr 

icular area at diastole), iG^ftfe^®^ (LVAs, left ventricular area at 
systole), t£3Sm£^:6$ft^(LVLd left ventricular long-axis length at dias 
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toleh WmfeftftNeCLVL* left ventricular long-axis length at systol 
e) «IJJ(T^(U «9 ^ttm^OBP. ejection fraction) *Wm Ufc(Area-l 
engthfe) (Sjaastad, I. et al. (2000) J. Appl. Physiol. 89: 1445-1454) 0 
EF (%) = [(0.85xLVAd 2 /LVLd)- (0. 85xLVAs 2 /LVLs)]/(0. 85xLVAd 2 /LVLd) x 100 

yhB ^ Tf/^^a^fB^ (AxCAZ3) pi vf^Edd, Esd, LVA 
d, LVAs<DmWt£:mto&m&, FS, EF^E^i>O40-509S^iSTUT43 t> 

o — Anglitfe^-^TiSEdd, Esd, LVAd©#Stfc&3SM^«>k;h,fcj&>ofc 

* 3 S^OAngiat^^(c:*5^s^=-fc: ££'«1iW!iffi 

M:E ~ K|fiffi 2»gffg 

Edd Esd FS LVAd LVAl FAC EF 

(25?) (mm) (%) (mm*) (mm 2 ) (%) (%) 

ft¥ff 5.50±0.20 2.50*0.177 54.6tl.99 55.2±9.57 24.6±5.50 55.5±4.82 72.8±5.86 

£t£ig* 7.43*1.25 5.86±0.0851 20.8*4.63 75.3±9.03 57.8±1.89 22.6±6.99 36.0±9.46 

AxCAZ3 7.54±0.544 5.93*0.693 21.6W.50 73.7*4.04 54.3*6.66 26.4*5.54 40.5*7.62 

AxCAhAngl 7.13^0.985 4.69*1.31 34.7*11.1** 71.fe3.46 45.0*5.12** 34.ftt5.47** 55.0*2.16** 
*,p < 0.05 vs. £fi£g*; * ,p< 0.05 vs. AxCAZ3 

^SOOTO** 1X10 10 opu<©AxCAZ3*fc{*AxCAhAnglT^aLfcL> 
■lO^aiSSr'baa-*^*^^ 7 -f -fc J; « M *- K*J J:«Area-lengthSEft- 
JB^TWfcLfc. |tW:W±SDT*b/t. Eddlftfefttt^adMB (end diastoli 
c diameter), Esdfifcfc^JlR*t*kfe3(|& ( en d systolic diameter), FSfcfcfc^M^ 
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(fractional shortening), LVkd\mmm&mMm (left ventricular ar 
ea at diastole), LVAs WcJBtfg#|25E£EfK (left ventricular area at systole) 
, FACttfc^rtJffijEataE^ (fractional area change), EFfifclDRffi* (eject 
ion fraction) *%r$- 0 ffi&rMffi ftBonferroni/DunnO^^fC «fc 5AN0VA£r/gV>T 

JtJfoi&S5&f&^fc 0 C3H/HeN-v^^ (male, 20-25 g) ^rJ^TCouffinhal h<Djj 
ft (Couffinhal T et al. (1998) Am J Pathol 152(6) : 1667-79) m!p tTJfoftjfiL 

*7*/\'&rmvtc 0 £:MmmTte^? : 7-/u (50 mg/kgh (20m g /k g 
WLfc 0 ^®mmmz7^i-^ nism&&*m^x%s^ tsbtcmrnmmtG& 

kngim&LT7*S V^/VX AxCAhAngl (opu/pfuJ:btel3. 3) tt^fB^PJ&tetfagtL 

tZo AxCAhAngl (1X10 10 opu/EE) Tf&m:ik&ftmw.mz&±mi$-ftfeffiR 

^M^(-2.5X10 9 opu / 25/* 1&#2# B^rfo, fM#E)?^29G^t 1. 0 ml& 

«*3b^, $%tz.\±\oK'&\zMm&<Dmm, m%®m, tj&m, as^^ 
Mmmx-n^M^m 3Bt fcig^^fltis (3/5) {-rt£t> ^5 w 3#i) , j&jg 

^ (2/5), T/fett* (0/5), mm^Jti (1/5) *e>Hl9B«fcr4«5ESq 
©MB (3/5), JKfflH* (3/5), TKK* (0/5), (U^A (l/B)i*A©JtfT* 
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5), Tmssm (o/5), mm&& (2/s)%mit>. $^ic9 0twiw©ti(3/ 
5), immm (1/5), T&sm (0/5), &&&& (2/5) tmjkvmmmffltsti 

rteriogenesis) #H#U ^J^JfiL 1 0 B&&kfa&m±<Dlffllzm&£tlZ>o 
, jfiLW^^<O^^Ji^$tL5o Angl«Tie-2^r^LPI3=¥^— ^%^{bL 

, TttOJKSEI^fr^rSiiaftftWStLTVNS. SMfcfclte^TWU Angl 
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-y hv ^r^f^P*- ) fa, i n vitro*5 imn vivotc43tt6*t>g^ 

pIND/lacZ (Invitrogen*±) ^^Escherichia coli j3 7 ^ hv-^-f (LacZ) 
itte^-fjU^tbU pcDNA3^*- (Invitrogen?±K CA:7* n ^r- * - £rJ£opCA 
GGS^* — (Niwa, M. et al. , Gene 1991; 108: 193-199) N $3 £ T>*pCAGGS#> b s 
imian virus^Morigin (SV40ori) ^j^^L/c pCAll£,m^&#., ^rtt^ttpcDNA3 
LacZ, pCAZ2 x &<fU«pCAlLacZi: Lfc e ^*5, pCAZ2te Yoshida et al. , Hum. Gen 
e Ther. 9:2503-2515, 1998 iCfEife^TV^:/-^;* $ K pCAZ2 £J^fc 0 £fc 
% pCAlft, pCAGGS^BamHIiHindIIIX^ifU-CSV40ori^r^-tf»f>i- (522 bp) £r|& 
V^T{«bfc 0 -^©^ •KJSffbfc^^^ K<Z>5'$}<DT4 DNA^y — ifT'fill 
inU T4 DNA])tf~- ^X^^^—i -y 3 yttM^^^^- pCAl£ Lfc e ikX<DZ? 
KteEndofree Maxi kit (Qiagen GmbH, Hilden, Germany) : S^ffiV^TfSMb 

0.1 ml(^0.9%^S^i^7K ,: i 3 <D20Mg^naked7 B 7^ 5 K4\ 27-^— i^(D?^|t#f-^ 
^Ol ml^y^&^T, Lewis:? (H, Silffr, 250-300 gS, Sankyo La 
bo Service (Tokyo, Japan)) ^#*S-0*fcfi^M^^AUfc o 0.1 ml£>0. 9%± 
m^m^^fDAxCAZST^y (10 10 , 5X10 9 , *5j;tf 10 9 0PU) %mffi 

{oMfc&ALfc 0 tM^oaAtll, ^©^M^-O^A^^^-r-5^ 
£2 cm^^SUfc (Wolff, J. A. et al. , Science 1990; 247: 1465-1468) 0 
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&AL7h (Lin, H. et al. , Circulation 1990; 82: 2217-2221) 0 -go§g 

ftfeffi&£X*.Lmc&nZ 0-gaim&*&m<D£5Kfmi,t£ (Shaper, N.L. 
et al., J Boil Chem 1994; 269: 25165-25171), J^qftJUi, 4 ml<D$mmm 

(100 mM y y r>^, 0.2% Triton X-100, 2 mM leupeptin, 1 mM phenylme 

thylsulfonyl fluoride, *5j;rj? 0. 5 mM dithiothreitol, pH 7.8) ^"Cl^fM. 
Mk (0.8-1.0 g) fc^^^XUb. **^*^XUfclU»f4, ifcV*T12, 
000 xg -ClO^^Lfco ±mSrHJiIXL, 48°C-ClB^p^LT^&(D iS^fy^ 
hv-^--^te£^fcLfc 0 ±;fS«ti© / 3-gal^f±Galacto-Light™Plus kit ( 
Tropix, Bedford, MA) (Cj;^ M^tcO^o h ^/W^oTS!j^bfc: 0 -^/PS; 
^jy-fe^teMicroLumat LB96 /l^ / p< - ^ - (Wallac, Gaitherburg, MD) 
V^^fflLfc„ Relative light units (RLUs) t VX^hthtcy s — ^Ji, 
X. ^ # =7 ? V Z/y— (Roche Diagnostics, Manheim, Germany) £/B^TLa 
cZ(Dng^|4{C^Lfc 0 LacZ<Dmmb^&}tkmX^ 10 M m<D>bm.WtWMi®}t$:-£ 
-fX-gal^T37°C-e24^r«fe (Nabel, E.G. et al. , Science 1989; 244: 134 
2-1344) U *<D&^*is>-T*ttikm&Vti 0 ftfW^±S.E.-e|gUfc 0 i^ff^ 
fftfi?#fte> ScheffeO^^T'fTofco 0. 05fcm(Dm*ftm; t~FZ 0 

^^T^VNfcnakedy^^^ K* (20/zg) ^Jfe (Losordo, D. W. et al. , 
Circulation 1998; 98 : 2800-2804) 3S£Tffom& (Bauragartner, L et al. , C 
irculation 1998; 97: 1114-1123) 0^3i^^^^T^^:*5V^TffiV^ hfltz. 
mm. (g/kg) £*B|?3T'fc5o fu#te N fH mgOnaked DNAtfS^btk ^#T'te 2 
00-2, 000 M g^naked DNA^VN^tbfCo i^TU CA^D^-*-;fc J^CMV^ 

K^aA^ibT*^i<^f 5 ttTVN^ 0 ®m<D±mm (n=4) *5±rj^ 
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m (n=4) lu^y^^ KSr&AbT^feSBStc:, dlV^n^E— * — ( pc DNA3LacZ, 
pCMV0) ^it^CA^P^-^ — (pCAZ2, pCAlLacZ) ;*£V<^ * — (£#&fr£tL 
5LacZ<Z>3§§|te, #*M£fc:fc^T-t;tVeft 1.6±0.4, 10.2±2.0, 37.2±6.9 N *3 
£tf27.2±6.8 ng T'fcofc (|2|8A)„ #»jKfc*5V^, CA^P^r-* — <-*(D 

/^i^^ofc 0 IrI^c, i^J»-e»4 % CA^a^E— ^o^s^ — O^Aat-fe 

-3^*1 (pCAZ2, 510.8±69. 8 ng; pCAlLacZ, 509.9±66. 7 ng) te N CMV^P^e— 
fr-^.—KO}^? ?~-<DWs& (pcDNA3LacZ, 46.2±13.2ng; pCMVjS, 108. 8 ±37. 

8 ng) tttmvxmtix^tzo >bmiz&vzm*Mm*<D&m>us<M^ 

HI 8 B) 0 &£m&m± fc£>SV40oriia?(J£5t «5 Bfc^fcpCAlLacZ^ fc§8 
© ktC&^T pCAlLacZi:pCAZ2t (D^T?LacZO^^^COV^T^^S:^V^« 

- AxCAZ3 (10 10 , 5X10 9 , 10 9 OPU) «r.&iO^»mtfc (n=4) 0 6Bft£, 
AxCAZ3£&ALfoL«C:fctt&LacZ03§g| U-^/l^ 20 g© P CAZ2£&A Lfcto 
MM t Jfctfc bfco -t w^m, 20 g©pCAZ2fc: jfefr $ tb« £ ^Aitfc^- 

m$L<D¥-® 1"<M*. 6. 0 X 10 9 0PUOAxCAZ3{C J: 5 (*> £ it^S 
¥UWLfc. (0 9). 

pcDNA3LacZ (20 ^g), pCAZ2 (20AZg), £fcfi 5X10 9 0PU<£AxCAZ3£i£AU 

&m$tltc 0 pcDNA3LacZ?r^Abfc^J|Sf-e«, #f&^Ufc*3Hfi^fflK:«£A/ 
ifLacZHHt^MSttjlfetLft^ofc. ^1(^IT, pCAZ20^f2 N HkftftT'teh 

z&Km<Dm^czmi&>bffimmmAm®mm\zmmztitc 0 sxio 9 opu^axc 
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AZ3£ri£A LfcifrlfifBtt, P CAZ2&&A Lfc t> <£T* ji h tifc<D t MM Ufc^A3t<fc 

t hAngl cDNA mLfcfeilty^^;^^^- (SeVAngl) ft, 
^^(cS^Ti^Lfc: (Kato, A. et al. , 1996, Genes Cells 1: 569-579 
; Yu, D. et al., 1997, Genes Cells 2: 457-466) 0 MM^<# # — t tt, 
*Ik«§5I^&In SeV (SeVNull) *5 «fct*E coli 0 -galacosidase*f£^- (LacZ) 
^SeV (SeVLacZ) £rJ3VNfc 0 *fcjfci££ LT, LacZ£^- Ki~^T^V £^ 
AxCAZ3 £/g^fc 0 SeV^^-fc£ N 10-day-old^EIS#PO^tetC 

•fe-Y fc«fc «9 *-£r&:^U ^•rS^-e-SO'CT^^bfCo LacZ^rn- Ki~5 
T^V^/V*-^*- (AxCAZ3) fit hJB|?|£&293*fflJ3ST*^£^ CsCl^Rg 
^^iB^fflV^yc:®Ji^^^lJ:^?^b^. 10% glycerol^PPBSTill^ 

Mbfc„ Tfy^^/^©;?^^-^ 293,«£^fcLD50 (pfu, plaque fo 
rming units) & «fc tM260$!|^ (opu, optical particle units) fcJ; 9 ^r^Lfc 

o 

81^ &T<z>J: 5tcfrofc„ Lewis? y M&rfejiBSrWflc»>TK:^«ratiii VW&tma 

Tyrode' s^ (143 mM NaCl, 5. 4 mM KC1, 1. 8 mM CaCl 2 , 0. 5 mM MgCl 2 , 0. 33 mM N 
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ah^PO* 5. 5 mM glucose, 5. 0 mM HEPES) iZ.W: L>fc^K£:#8tLfc. #£>tWc>L^ 
$££rcollagenase (5 mg/ml, Wako Pure Chemical Industries) ^Ca 2+ -free Tyrod 

fSr±i^^fSmS^msm (50 mM L-glutamic acid, 40 mM KC1 40, 20 mM taurine, 
20 mM KH 2 P0 4 , 3 mM MgCl 2 , 10 mM glucose, 0. 5 mM EGTA, 10 mM HEPES) F^-C5 

ftm^-yT* isyisMMmmm&im^ io%^^mjhl^ <fbs> ^tmm 

*\ 5X10Vwell<^^-^24 well platefcJBttbfc. 

y hff^i;l'M»Sr5X10 4 /well(D»^^T?24 well plate^S®, SB^ 

— ^Sr^TofCo SeVLacZ£7cteAxCAZ3&2% Fetal bovine serum (FBS 
) ^APDulbeco's modified Eagle Medium (DMEM) lZ.X0ff%l Ufc#fcdtiplicity 
of infection (moi, SeV-^ {CoV^te CIU/cells N Ad^<^ (CoV^Ttt 
pfu/cells) <D^/l^#£ fclT7 5> ^£J^L>35lfflJ3Sfc37°C lB»«Lfc 0 ^ 
<D^, Phosphate Buffered Saline (PBS) «r/BV>ifei£&, 10%FBS»DMEM{dT24 
SftTOIlU LacZ^^,^r^ftbfCo LacZ^ttf^beta-gal Reporter Gene Assay Ki 
t (Rosche) ^beta-galacosidase^2p^7(s: (Rosche) £rJlV\ beta-galacosidase 

fe*Sr@3l OtC^bfCo SeVUcZ&J:tMxCAZ3W:pW£fc % jtjmoi (> 30 moi) 
T?r±9y h'M»^^V^^Aat^OK^^^fc^-rr ^^$ttfc 0 SeV 
telO moi^TOigmoi{e:«t§^^-et>i^V^U^— st^^<^^^L, 
^»^#l4fc-tO»51tt*fiJJqU30 moi^± -C}J|^7 h— (Cj^LfCo — 2fAd-< 
^^o^yf *f^J«'Cf jKjNWa-Coatfi^^EAB: £>f A^MEMFtt-efc £ % 100 
moiO^-T/^lftff-Cfeft^SifcSbTVN^d^ofeo Ad^* — 10 moiiSe 

v^*_ ! moi(D ^ y Ym±^mmm.zcz^m'tmtm^xh s> , #ie:<£moi( 

10 moi»T)TttSeV^^^-0«^^Aa^f^dVi:Jt«EUK^ofc 0 
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s SeV*^*— ctt, *^*<:*4ft«rm^T»M escort) 

ram i o] sev-<* ^-*bjBrt»j^ic j: satftroa 
in vivo*&rt&#fca;s^^ 

tt<5in vivoiCfettS^^^^^^^^^^^^^j.^^^^ ^ 
wis^ y h «r^^a-^!&7U8 AtKttfflfc^^ ^ ^ 50 mg/kg , 2 . 5 

te**»x^*-<D®m&frmzmmvK 0 ^3.3x10* opu^d^*-^ 

1 X 10 8 CIU<DSeVLacZSriE^7 * h Rfc2Mt J: 0 »^ U 72B*W*te«« b*fc % 
W> »«rMWbLacZ^^ai^Lfc 0 *fclH^^lX10 8 CIU(DSeVLac 

Z*fctt Ixl0 9 ~lxl0"> opuOAxCAZS^iE^^y h^ttlW^b72l«nil(C«RL 
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LacZ&$i<Dfflma$, ^ttJUi^^Lysis Buffer (100 rsM potassium phosphate, 
pH 7. 8, 0. 2% Triton X-100, 1 mM dithiothreitol, 0. 2 mM phenylmethylsulfo 
nyl fluoride, 5 tig leupeptin) #^T"C^^E-^jc^-i'XLfc 0 12,500 xg, 10 
minia'L^ -t?t [: l :, ^F^H'l4/3-galacosidase®'|4^r^i-§fc:fe48 0 C, lB^H^ > 
^r^^— h Vfz. (Young DC, Anal. Biochemi. 215, 24-30, 1993) 0 _hff tp<DW^ 
?Sttf3/3-gal Reporter Gene Assay KitfflV^^lB£r^J&^ -fb^ft&Min 
i-Lumat LB9506 (Bethold) tr^V^iJ^Lfc (Shaper NL et al. J. Biol. Chemi. 2 
69(40), 25165-25171, 1994)„ mhtltcMim (Relative light units) te/3-gala 
cosidasemmm^ m^^tcmmmm^X <9, j3-galacosidase?£tt (pg/ml) {C^ 

TV N <5 <£ ? ^^^^fiffli^^UTVNfdo — ^SeV-<^ • • 

cjimj 1 2] sev*m^tchn g imm*mAfc£z>mm.mmm 

SeV-<^ fc hangiopoietin-1 (Angl) *^%JS^fciC>JB«^?&!S«: 

&,T<D£ 5 tc^JibfCo JLIBottV p^u*^^ — ^m^tcAngVA^^m 

t?tt 1X10 10 opu (7.5X10 8 pfufBMO OT^y ^yl^^^-^V^c^ Se 
V^^-fciSiMaeia (in vitro) ftXTfifom (in vivo) — OLacZjt^^ 

A(cj3VNTAd-<^ *-iz&^ftmftm^&m*mA®m&iiibtife<DT\ sxio 7 

CIUOSeVAngl>Mrt^^J:S7y h^^^^^.fc 0 Lewis 7 y h&S^ 
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9y h^ffi*=e9*/>ttPfefferfe (Pfeffer, M. A., et al. (1979). Myocard 
ial infarct size and ventricular function in rats. Circ Res. 44: 503-512) 
<Djjmz.fe\,^mistc a Lewis^h (831*0, *t, #»)300g) SrS?at^/Uai— 
^/V^A&.fcTJ^^^Omg/kg, 6~7mg/kgSr|ftffirtS-^^T*^ 
, ^fffbfc. 200~250ml N llelMi 3ml, n@| 60~8 

OEI/min, 0 2 1 1/min, ^nt^ 0. 5~2. 0%<7^#-C*Pj£A$i££ : fTV\ fe-fiUftgiS J; 

vmmviz e &ffiwmffiwiTn&. (lad) &«&8L6H>©#!ftJBufc (^n^) 

&MTfftfi&tE>b&<Dn&T~m$kV1t (LAD ligation) „ Jtt&fcottft 

TtT^31« t fi5£ & tl%ffimmm&ic& 2 Bf Ul30G&f £r/B VN5 X 10 7 CIU^SeVAn 
glSr'C?JKrtS#Ufc 0 Nulli¥£ Lttt, SeVAngKDftfr t> (315 X10 7 CIU<DSeVNull& 

foffimM4m'&<DW.mm<D-y-<< X&Edelbergtb (Edelberg JM et al. Circulat 
ion 105, 608-613, 2001) (Djjfe$5 J; ttyZLRoberts h <Djffe _ (Roberts CS et al, 
Am. J. Cardiol. 51, 872-876, 1983) &£fi§V^'J^Lfc 0 4l«lC? 
y h £^ LM^&ffifflformaldehide@Jfe, parraf in£2*I L fc 0 ^ftuTfr^ 
^i^5fe»©^MI^»crffiftfc*|ftK:iffl^*^R, Hematoxyline - eosin ffe-fe 
„ Masson's trichromeSfefelCTflHM&Jfe&bfc. ^Digital Camera {CT^ 
!9i&^NIH image^T^T^7^-^-^^7-r ^ KteTSOJtUfc. 

*&&L^CLV)# (Total left ventricle (LV) area) (mm 2 ), (infarcti 
on area) (mm 2 ), $>MMg. (septal wall thickness) (mm), UMMm (infarcti 
on wall thickness) (mm), LV<D»bftJBmmft&Tfi'htollSiMm (epicardial and e 
ndocardial circumference of LV) (mm), foftmti&jS £T$>bf[-llgW<DlRM& (epi 
cardial and endocardial infarction length) (mm) 0 



WO 2004/074494 



62 



PCT/JP2004/000957 



X (% infarction size) = (infarction area) / %&LVi& 

(total LV area) x 100 

(% infarction thickness) = MM(UM)m (anterior wall (inf 
arction) thickness) / cpMMf9- (septal wall thickness) x 100 
Viable LV area, (total LV myocardial area) - (infarction myocardial 
area) 

* fommmam 4 m^(D>bmnskm^m<owm^s cd34^- / ^ n -r—^ 
^m^takw^mm<D^mmm^ & 9 n^tc 0 LTAnti-cD34M 

oAb (NU-4A1, Nichirei, Tokyo Japan) ffi/B U t^^fcanti-Hlouse IgG2& 
bT* >^bHRP (DAB paraffin IHC staining module, Ventana Medical Sy 

stem inc. Tuson, az) %m^m&i>tc 0 ^^ps, m.mmmm^ fomm.mM; 

o ^«JfiLW^C/mm 2 T^|BUfc 0 

>- hn-;^^ T^5SeVNull(D,i>^^T*«K X*3j;7J? 

m.mmiz&m&m&tefa^tccDfctt^ seVAngi^mxitAngmm.r^y ^ 

fcsk^WcWmX SeVAngl^^{C$5 V ^ttl^ ffl'Mfe «fc r^gSmT^^^^ 
«W^P^^$^c (HIl 4) 0 Z<D£?l<Z}k1&ft'Pm;<Df74/l>Xtim<DSeV 

o 

immm 13] 9vh TfeAAL^MZXtt % SeVAngl (Df&m%}%: 
Lewises' h- (831^ #fiif$300g) £-^<?vWrc— tvHS <fc TJ^ $ 
>-40 mg/kg, 4 mg/kg$riiJK^<D^^^^(cT^LfCo MlilTJK 
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. ttmmm&mm • ^vtc a ^WHcsev^*— sxio 7 ciu£*jiiii:$5 2 
*ffi\z.30Gn$:m\<^ sxio 7 ciu^-^brcio mik<Dm\<^ tzmmfe, mmm* 

m&mM^m&ti&T t bfc c NullipibTte, SeVAngl©ft;btH;:5X10 7 CIU<Z>S 

V— K3>7^ — «-r^— i^5?#fte#Ctf><J: 5 fcbTglJ&bfCo Laser Doppl 
er system (Moor LDI, Moor Instruments, Devon, United Kingdom) bT 

Tmsk&m^mmm^m.ikM2mm u 3, 7, hsb) m*?^ msb 

tc 0 toMmMn^~-TMZ£Z>m.*MWP&, trf^ls (25 mg/kg) ms/7i? 
^ (2 mg/kg) K:J:5#»fcT*1*U 37°C(D^T-C*10^ra^bfcmfcS!|^b 

4^«K-r5fc£>iE3?iiy &rm (Djkffiiztt-rzi&jkm (arm oMcDjt ( 

frSeV^??-m(SeWull)Xmbmm<DJhm^mtmfrbthti 0 SeVAngl 
i^<D3 0^oajKifiL^{i63%i:^r#{c:S^o^: o SeVNull mt i>m.sk 

^T^i7, 14B^{Cf*^«<7)g^[l]^^^7t^SeVAnglS:-^^J; V ^(Djfc 

14S^^«m^JK©87%*T*^#bfc (Hi 5) 0 - 

*7 * h>bN&mft1toB& (MSC) (Tsuda, H. , T. Wada, et al. (2003) Mo 
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lTher 7(3): 354-65) fc*CI^s? y h*B#± 9 5H*Lfc. 
:kJffi#«r&lt#fc:J: »J lOJSFBSSSiPDulbecco' s modified Eagle's medium (DMEM) 
Sr7 7y^3.U#«[«rlHliRU^: 0 #M#^&&18, 20, 22G^lttffcJI|I^jii-^ 
ite^DIMMWglSaaiSrfmbfc. #^^7t#M^§r5Xl0 7 ^m/10 cm 
mnSBL<Dm&X*Wmi,mW (10%FBS, 100 micro g/ml streptomycin, 0.25 micro 
g/ml amphotericins 2 mM L-glutamine^PDMEM) KIT 4 0 |HJJg3|U;/fc, 3~4 0 

7 y h TJ^JftL^7VV£r^»!l 13i Rflllcf^K L5 x 10 6 <D 7 y MlSC&jfcjfiLfls 
»lia«^^liiiL«5rtfcS#bfeo LTangiopoietin-1 (Angl) 31 

&¥&&mt&±l'#'<tV'CA'X'<?fi~-&m^it 0 Laser Doppler&JBV\ M&# 
WKl«E|ftjfiL«B0*ffiS/«fi!l)Srai3feb*: o ^lk3B^ MM (medium) S|<£>«i:b«4 

. Msclg#i¥03, 7 0 g <£>«te*j-j« i 14 0 g ^89% £ #jt*jliL«rafe 

w%m&fro — ^\ mm^mmmxmB s «t t> 63%i#L^ik»#s:M46i40 g 

^?*87%(^^bfc D 

*7? bMSC^<Dm.fc*mXte£XT(D? t <tTofc„ hMSC&2.5X107well<Z> 
m^T*24 well plate^Sim, §20 /W*^*- (SeVLacZ^fcteAxCAZS 
) ^^SrfTofco SeVLacZ*7cfiAxCAZ3^r2% Fetal bovine serum (FBS) »Dulb 
eco's modified Eagle Medium (DMEM) KT^Lfc^multiplicity of infect 
ion (moi, SeVX>f {Col^Tte ClU/cells, Ad-*:* ?—\C^X\* pfu/cells 
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)<D!>^/l/7f KITES' b£r£JE'kMMc37°C mmm%£L.fc 0 ^(D^ Phosp 
hate Buffered Saline (PBS)^rffiV^#^ N . 10%FBS^nDMEMfcT24NF^^ULac 
ZliglSr^ftfLfCo LacZ?£t£te:£-gal Reporter Gene Assay Kit (Rosche) £r/^ 

^m^riai SeVm moiJ^T^SmoifCl £ S^fe"? hM^l'tf*-*— it 

•mfcsa*, 4-!siJt^b7tv^tu<D^-r/^^-etjte^^B<3o moi 

T-CfiSeV^^^— tC^^jt^^^l/lOO^TTfeofCo 100 moi-e<7}SeV-<^ 
<5^— % Ad^^i? — ^<fc5LacZit^^AMSC(7?X-gal^©^ x Ad^* — 

HH^JtettJtKW^^^ofe^lIl^Ux SeV-<^ * — T?fi^^l00%O«^LacZi^ 
tt-Cfeofc (Ell 7) „ • 

Anglfc^&^AbfcMSCSr^T^ S> YEMtiMM^ ft -o1t. 

o ffl£$#ft!Jft (MSC) teLewis^yh (8wo, M) K) UE# (Tsuda, H. , T. Wada, 
et al. (2003) Mol Ther 7(3): 354-65) fd^V^gft ^*bfc 0 #£>ftfcMSCte 
moi 2^#-e37t: N -NF^OSeV/Angl«(dJ;!9ai^^AMSC?:^Lfc 0 at 
^^A^^24B#f H ^s 5 X 10 6 Oite^^AMSC^ 7^ TJ&lftjfil/e7VWc:&:# L 
(-^x/W^^WJ 1 3 o »^3fe»C(D£feA«iftjfiLE^^ofc 

(^jfiL{|IJ«/IEMlJ« x 100) -e^bfc„ Anglit^^AMSCsOS 
fitfc £ <9 ^jfcJ&©JMmS^3 H ^ £ 9 OTJ;iifc^#&jM3fc#&^ Lfc (El 1 

nbtitz (mi 8) 0 

LMMM l 5] •^^i't^mmk^^ ^R^tzMB&MX 
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(1) tmmsm' 

UcZ3a^¥-«r553Si-SSeV^<^^— (SeV-LacZ) SfcttT^V $ — 

(AxCAZ3) ^^^^T'HeLa»^lNFPM^$i3:fc„ *-^fea>b24B# 

v LacZStt^r^l^bfCo SeV^^-tt, MOI 10^T MOI 0.3-3) O-fgMOI 

£*J&*NBIILfc(Bl 9A) . »e^Afflll&*X-gal&6fcJ;!)jmLfc££^ 

) . 

(2) fc hPW±M 

TyV VJ^^W- (AxCAZ3) fc«tsate^»A^UTffiK:ttSr^i-fc 
bPl£M¥±£»«fc HSC3 (JCRB Cell Bank: JCRB0623, Rikimaru, K. et al 
.-, In Vitro Cell Dev. Biol., 26: 849-856, 1990) *5<fctJ* 0SC19 (JCRB Cell B 
ank: JCRB0198, Yokoi, T. et al. , Tumor Res., 23: 43-57, 1988; Yokoi, T. et 
al., Tumor res., 24: 57-77, 1989; Kawahara.E. et al. , Jpn. J. Cancer Res. 
, 84 : 409-418, 1993; Kawahara.E. et al. , Jpn J. Cancer Res, 84: 409-418, 
1993; Kawashiri, S. et al. , Eur. J. Cancer B Oral Oncol. , 31B: 216-221, 19 
95) KMiTZ>m;fc^mA$h%:$:tffflL1t 0 SeV-LacZ*fc^AxCAZ3^r#^^M0I-t?l 

4Ufc„ OSC19*5<fcU*HSC3£^ f^fc^TOMOIfc&^T. SeV-LacZlCiSat-jS 
^Af3AxCAZ3£9&#^fcofc (HI2 0) 0 mmtkWLTy*; ZJ/UXioXXF 
^>T^V l/imKjk VtcT7*; V^fr* (adenovirus with RGD-modified fiber) 
(Dehari H, Ito Y et al. Cancer Gene Therapy 10: 75-85, 2003) ttLtt^ 
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(3) t h^?v7T~-i?&£wmmm 

o 

-cv^„ M&>bffimm\z.ttirz>mmt£PTCA m^mmmmm) • cabg m 
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o 
o 

6. T^^^^^-i^fcfiTV^^ac^^-l^a— K-f" 5 ^ Snaked 
DNA (*£<DDNA) T'£>3, I*3fcjtl fclBfc<D#j5fe. 

7. T^=¥^ 0 ^^-l*fc«T^=¥^-jKrc^v-l%=t^- K-f5^^^— £5, CA 
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13. -<^^-©^Mjkg|!^aAT'fc5 % fS^9^|B^<D^& 0 
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SEQUENCE LISTING 
<110> DNAVEC RESEARCH INC. 
<120> Methods for treating ischemic diseases 
<130> D3-A0208P 

<150> JP 2003-040806 
<151> 2003-02-19 

<160> 9 

<170> Patentln version 3. 1 

<210> 1 

<211> 3372 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1).. (3372). 

<223> 

<400> 1 • 

atg ,gac tct. tta gcc age tta gtt etc tgt gga gtc age ttg etc ctt 48 
4tet Asp ^r Leu Ala Ser Leu Val .Leu Cys Gly Val Ser Leu. Leu. Lett 

1 5 -.'.<'. 10 • ,15,:'' : 

tct , gga act gtg-gaa ggt. gcc atg gac ttg ate ttg ate .aat^ tec ctai. -96 
Ser . Gly Thr Val-GluGly Ala Met Asp Leu lie Leu Ile .Asn Ser lM 
20 25. so ;. ' " '" ' 

cct ctt- gta.. tct gat get gaa aca tct etc acc tgc a.tt. gcc. tct ggg' 144 
Pro. Leu Val. Ser Asp Ala Glu Thr Ser Leu Thr Cys/Ile Ala Ser Gly> 
35 40. 45 '. 

•tgg cgc ccc cat gag ccc ate acc ata gga agg .gac ttt gaa gcc tta 192 
Trp Afg Pro His Glu Pro He Thr He 61 y. Arg Asp Phe Glu Ala Leu 
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50. 55 60 

atg aac cag cac cag gat ccg ctg gaa gtt act caa gat gtg acc aga 240 
Met Asn Gin His Gin Asp Pro Leu Glu Val Thr Gin Asp Val Thr Arg 
65 70 75 80 

gaa tgg get aaa aaa gtt gtt tgg aag aga gaa aag get agt aag ate 288 
Glu. Trp Ala.Lys Lys Val Val Trp Lys Arg Glu Lys Ala Ser Lys He 
85 90 95 

aat ggt get tat ttc tgt gaa ggg cga gtt cga gga gag gca ate agg 336 
Asn Gly Ala. Tyr Phe Cys Glu Gly Arg Val Arg Gly Glu Ala He Arg 
100 105' no 

ata cga acc atg aag atg cgt caa caa get. tec ttc eta cca get act 384 
lie Arg Thr Met Lys Met Arg Gin Gin Ala Ser Phe Leu Pro Ala Thr 
115 120 .125 



tta act atg act gtg gac aag gga gat aac' gtg aae ata tct ttc aaa 
Leu Thr Met Thr Val Asp Lys Gly Asp Asn Val Asn He Ser Phe Lys 
130. 135 140 



cac ctg cct cat get cag ccc cag gat get gga gtg tac teg gee agg 
His Leu Pro His Ala Gin Pro Gin Asp Ala Gly Val Tyr Ser Ala Arg 
180 185 190 



432 



aag gta ttg att aaa gaa gaa gat gca gtg att tac aaa aat ggt tec 480 
Lys Val Leu lie. Lys Glu Glu Asp Ala Val He Tyr Lys Asn Gly Ser 
145 150 155 160 

ttc ate cat tea gtg ccc egg cat gaa gta cct gat att eta gaa gta 528 
Phe. lie His Ser Val Pro Arg His Glu Val Pro Asp He Leu Glu Val 
165 170 175 



576 



tat ata gga gga aac etc ttc acc teg gee ttc acc agg ctg ata gtc 524 
Tyr He Gly Gly Asn Leu Phe Thr Ser Ala Phe Thr Arg Leu He Val 
195 200 205 

egg aga. tgt gaa gee cag aag tgg gga cct gaa tgc aac cat etc tgt ' 672 
Arg Arg Cys Glu Ala Gin Lys Trp Gly Pro Glu Cys Asn His Leu Cys 



WO 2004/074494 



3/22 



PCT/JP2004/000957 



210 215 



220 



act get tgt atg aac aat ggt gtc tgc cat gaa gat act gga gaa tgc 720 
Thr Ala Cys Met Asn Asn Gly Val Cys His Glu Asp Thr Gly Glu Cys 
225 230 235 240 

att tgc cct cct ggg ttt atg gga agg acg tgt gag aag get tgt gaa 768 
He Cys Pro Pro Gly Phe Met Gly Arg Thr Cys Glu Lys Ala Cys Glu 
245 250 255 

ctg cac acg ttt ggc aga act tgt aaa gaa agg tgc agt gga caa gag . 816 
Leu His Thr Phe Gly Arg Thr Cys Lys Glu Arg Cys Ser Gly Gin. Glu ' 
260 265 270 

gga tgc aag tct tat gtg ttc tgt etc cct gac ccc tat ggg tgt ; tec . • 864 
Gly Cys Lys Ser Tyr Val Phe Cys Leu Pro Asp Pro Tyr Gly Cys Ser 
275 280 285 

tgt gee aca ggc tgg aag ggt ctg cag tgc aat gaa gca tgc cac cct 912 
Cys Ala Thr Gly Trp Lys Gly Leu Gin Cys Asn Glu Ala Cys His Pro 
290 295 300 

ggt ttt tac ggg cca gat tgt aag ctt agg tgc age tgc aac aat ggg 960 
Gly Phe Tyr Gly Pro Asp Cys Lys Leu Arg Cys Ser Cys Asn Asn Gly 
305 310 315 .320 

gag atg tgt gat cgc ttc caa gga tgt etc tgc tct cca gga tgg cag 1008 
Glu Met Cys Asp Arg Phe Gin Gly Cys Leu Cys Ser Pro Gly Trp. Gin 
325 330 ggg 

ggg etc cag tgt gag aga gaa ggc ata ccg agg atg ace cca aag ata 1056 
Gly Leu Gin Cys Glu Arg Glu Gly He Pro Arg Met Thr Pro Lys He 
340 345 350 

gtg gat ttg cca gat cat ata gaa gta aac agt ggt aaa ttt aat ccc 1104 
Val Asp Leu Pro Asp His lie Glu Val Asn Ser Gly Lys Phe Asn Pro 
355 360 365 

att tgc aaa get tct ggc tgg ccg eta cct act aat gaa gaa atg ace 1152 
He Cys Lys Ala Ser Gly Trp Pro Leu Pro Thr Asn Glu Glu Met Thr 
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370 375 .380 

ctg gtg aag ccg gat ggg aca gtg etc cat cca aaa gac ttt aac cat 1200 
Leu Val Lys Pro Asp Gly Thr Val Leu His Pro Lys Asp Phe Asn His 
385 390 395 40Q 

. acg gat cat ttc tea gta gec ata ttc acc ate cac egg ate etc ccc 1248 
Thr, Asp His Phe Ser Val Ala He Phe Thr lie His Arg lie Leu Pro 
405 410 415 

cct gac tea gga gtt tgg gtc tgc agt gtg aac aca gtg get ggg atg 1296 
Pro Asp Ser Gly Val Trp Val Cys Ser Val Asn Thr Val Ala Gly Met 
420 425 430 

gtg gaa aag ccc ttc aac att tct gtt aaa gtt ctt cca aag ccc ctg 1344 
Val Glu Lys Pro Phe Asn He Ser Val Lys Val Leu Pro Lys Pro Leu 
435, 440 445 

aatgcc.cca.aac gtg att gac act gga cat aac ttt get gtc ate aac 1392 
Asn Ala Pro. Asn Val He Asp Thr Gly His Asn Phe Ala Val He Asn 
450 455 460 

ate age tct gag cct tac ttt ggg gat gga cca ate aaa tec aag aag . 1440 
He Ser Ser Glu Pro Tyr Phe Gly Asp . Gly Pro lie Lys Ser Lys Lys 
465 470 . 475 480 

ctt eta tac aaa ccc. gtt aat cac tat gag , get tgg caa cat att caa 1488 
Leu Leu Tyr Lys Pro Val Asn His Tyr Glu Ala Trp Gin His He Gin 
485 490 495 

gtg- aca aat gag att gtt aca etc aac tat ttg gaa cct egg aca gaa 1536 
Atel Thr Asn Glu He Val Thr Leu Asn Tyr Leu Glu Pro Arg Thr Glu 
500 505 510 

tat gaa, etc tgt gtg caa ctg gtc cgt cgt gga gag ggt ggg gaa ggg 1584 
Tyr Glu- Leu . Cys Val Gin Leu Val Arg. Arg Gly Glu Gly Gly Glu Gly 
515 520 525 

cat cct gga cct gtg aga cgc ttc aca' aca get tct ate gga etc ccf .16.32 
His Pro Gly Pro Val Arg Arg Phe Thr Thr Ala Ser lie. Gly Leu Pro 
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530 535 540 

cct cca aga ggt eta aat etc ctg cct aaa agt cag acc act eta aat . 1680 
Pro Pro Arg Gly Leu Asn Leu Leu Pro Lys Ser Gin Thr Thr Leu Asn 
545 550 555 560-; 

ttg acc tgg caa cca ata ttt cca age teg gaa gat gac ttt tat gtt 1728 
Leu Thr Trp Gin Pro He Phe Pro Ser Ser Glu Asp Asp Phe Tyr Val 
565 570 575 

gaa gtg gag aga agg tct gtg. caa aaa agt gat cag cag aat att aaa 1776 
Glu Val Glu Arg Arg Ser Val Gin Lys Ser Asp Gin Gin Asn He. Lys 
580 585 590 



gtt cca ggc aac ttg act teg gtg eta ctt aac aac tta cat ccc agg 
Val Pro Gly Asn Leu Thr Ser Val Leu Leu Asn Asn Leu His Pro Arg 
595 600 605 

gag cag tac gtg gtc cga get aga gtc aac acc aag gec cag ggg gaa 
Glu Gin Tyr Val Val Arg Ala Arg Val Asn Thr Lys Ala Gin Gly Glu 
610 615 620 

tgg agt gaa gat etc act get tgg acc ctt agt gac att ctt cct. cct 
Trp Ser Glu Asp Leu Thr Ala Trp Thr Leu Ser Asp He Leu Pro Pro 
625 630 635 640 

caa cca gaa aac ate aag att tec aac att aca cac tec teg get gtg 
Gin Pro Glu Asn He Lys lie Ser Asn He Thr His Ser Ser Ala Val 
645 650 655 

att tct tgg. aca ata ttg gat ggc tat tct att tct tct att act ate 
lie Ser -Trp; Thr He Leu Asp Gly. Tyr Ser He Ser Ser Tie Thr lie' 
660 665 670 



ata aag aat gec acc ate att cag tat cag etc aag ggc eta gag cct 
He Lys Asn Ala Thr He He Gin Tyr Gin Leu Lys Gly Leu. Glu Pro 



1824 



1872 



1920 



1968 



.2016 



cgt tac aag gtt caa ggc aag aat gaa gac cag cac gtt gat gtg aag: V 206.4 
Arg Tyr Lys Val Gin Gly Lys Asn Glu Asp Gin His Val Asp Val Lys. 
675 680 .-. 685 



2112 
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690 695 700 

gaa aca gca tac cag gtg gac att ttt gca gag aac aac ata ggg tea .. 2160 
Glu Thr Ala Tyr Gin Val Asp He Phe Ala Glu Asn Asn He Gly Ser 
705 710 715 720. 

age aac cca gee ttt tct cat gaa ctg gtg acc etc cca gaa tct caa 2208 
Ser Asn Pro Ala Phe Ser His Glu Leu Val Thr Leu Pro Glu Ser Gin ■ 
725 730 735 

gca cca gcg gac etc gga ggg ggg aag atg ctg ctt ata gee ate ctt 2256 
Ala Pro Ala Asp Leu Gly Gly Gly Lys Met Leu Leu He Ala lie Leu 
740 .745 750 

ggc tct get gga atg acc tgc ctg act gtg ctg ttg gee ttt ctg ate 2304 
Gly Ser Ala Gly Met Thr Cys Leu Thr Val Leu Leu Ala Phe Leu lie 
755 760 765 

ata ttg caa ttg aag agg gca aat gtg caa agg aga atg gee caa gee 2352 
He Leu Gin Leu Lys Arg Ala Asn Val Gin Arg Arg Met Ala Gin Ala 
770 775 780 

ttc caa aac gtg agg gaa gaa cca get gtg cag ttc aac tea ggg. act 2400 
Phe Gin Asn Val Arg Glu Glu Pro Ala Val Gin Phe Asn Ser Gly Thr 
785 790 795 800 

ctg gee eta aac agg aag gtc aaa aac aac cca gat cct aca att tat 2448 
Leu Ala Leu Ash Arg Lys Val Lys Asn Asn Pro Asp Pro Thr He Tyr 
805 810 815 

cca gtg ctt gac tgg aat gac ate aaa ttt caa gat gtg att ggg gag 2496. 
Pro Val Leu Asp Trp Asn Asp He Lys Phe Gin Asp Val He Gly Glu 
820 825 830 

ggc aat ttt ggc caa gtt ctt aag gcg cgc ate aag aag gat ggg. tta .2544 
Gly Asn Phe Gly Gin Val Leu Lys Ala Arg He Lys Lys Asp Gly Leu 
835 840 845 

egg atg gat get gee ate aaa aga atg aaa gaa tat gee tec aaa gat 2592 
Arg Met Asp Ala Ala .lie Lys Arg Met Lys Glu Tyr Ala Ser Lys Asp 
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850 855 860 

gat cac agg gac ttt gca gga gaa ctg gaa gtt ctt tgt aaa ctt gga 2640 
Asp His Arg Asp Phe Ala Gly Glu Leu Glu Val Leu Cys Lys Leu Gly 
865 870 875 880 

cac cat cca aac ate ate aat etc tta gga gca tgt gaa cat cga ggc 2688 
His His Pro Asn He He Asn Leu Leu Gly Ala Cys Glu His Arg Gly 
885 890 895 

tac ttg tac ctg gec att gag tac gcg ccc cat gga aac ctt ctg gac 2736 
Tyr Leu Tyr Leu Ala He Glu Tyr Ala Pro His Gly Asn Leu Leu Asp 
900 905 910 

ttc ctt cgc aag age cgt gtg ctg gag acg gac cca gca ttt gee att 2784 
Phe Leu Arg Lys Ser Arg Val Leu Glu Thr Asp Pro Ala Phe Ala He 
915 920 925 

gec aat age ace gcg tec aca ctg tec tec cag cag etc ctt cac ttc 2832 
Ala Asn Ser Thr Ala Ser Thr Leu Ser Ser Gin Gin Leu Leu His Phe 
930 .935 940 

get gec gac gtg gec egg ggc atg gac tac ttg age caa aaa cag ttt 2880 
Ala Ala Asp Val Ala Arg Gly Met Asp Tyr Leu Ser Gin Lys Gin Phe 
945 . 950 955 960 

ate cac. agg gat ctg get gec aga aac att tta gtt ggt gaa aac tat 2928 
lie His Arg Asp Leu Ala Ala Arg Asn He Leu Val Gly Glu Asn Tyr 
965 970 975 

gtg gca aaa ata gca gat ttt gga ttg tec cga ggt caa gag gtg tac 2976 
Val Ala Lys He Ala Asp Phe Gly Leu Ser Arg Gly Gin Glu Val Tyr 
980 985 990 

gtg aaa aag aca atg gga agg etc cca gtg cgc tgg atg gee ate gag 3024 
Val Lys Lys Thr Met Gly Arg Leu Pro Val Arg Trp Met Ala He Glu 
995 1000 1005 



tea ctg aat tac agt gtg tac aca acc aac agt gat gta tgg tec 3069 
Ser Leu Asn Tyr Ser Val Tyr Thr Thr Asn Ser Asp Val Trp Ser 
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1010 1015 1020 

tat ggt gtg tta eta tgg gag att gtt age tta gga ggc aca ccc 3114 
Tyr Gly Val Leu Leu Trp Glu He Val Ser Leu Gly Gly Thr Pro 
1025 1030 1035 

tac tgc ggg atg act tgt gca gaa etc tac gag aag ctg ccc cag 3159 
;Tyr Cys Gly Met Thr Cys Ala Glu Leu Tyr Glu Lys Leu Pro Gin 
1040 1045 1050 

ggc tac aga ctg gag aag ccc ctg aac tgt gat gat gag gtg tat 13204 
Gly Tyr Arg Leu Glu Lys Pro Leu Asn Cys Asp Asp Glu Val. Tyr. 
1055 1060 1065 

gat eta atg aga caa tgc tgg egg gag aag cct tat gag agg cca 3249 
Asp Leu Met Arg Gin Cys Trp Arg Glu Lys Pro Tyr Glu Arg Pro 
1070 1075 1080 

tea ttt gee cag ata ttg gtg tec tta aac aga atg tta gag gag 3294 
Ser Phe Ala Gin He Leu Val Ser Leu Asn Arg Met Leu Glu Glu 
1085 1090 1095 

cga aag acc tac gtg aat ace acg ctt tat gag aag ttt act tat 3339 
Arg Lys Thr Tyr Val Asn Thr Thr Leu Tyr Glu Lys Phe Thr Tyr 
1100 1105 1110 

gca gga att gac tgt tct get gaa gaa gcg gee 3372 
Ala Gly He Asp Cys Ser Ala Glu Glu Ala Ala 
1115 1120 



<210> 2 

<211> 1124 

<212> PRT 

<213> Homo sapiens 

<400> 2 

Met Asp Ser Leu Ala Ser Leu Val Leu Cys Gly Val Ser Leu Leu Leu 
15 10 15 
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Ser Gly Thr Val Glu Gly Ala Met Asp Leu lie. Leu He Asn Ser Leu 
20 25 30 . 

Pro Leu Val Ser Asp Ala Glu Thr Ser Leu Thr Cys lie Ala Ser. Gly 
35 40 45 

Trp Arg. Pro His Glu Pro He Thr He Gly Arg Asp Phe Glu Ala Leu 
.50 55 60 

Met Asn Gin His Gin Asp Pro Leu Glu Val Thr Gin Asp Val Thr Arg 
65 . 70 . 75 so 

.Glu Trp Ala Lys Lys Val Val Trp Lys Arg Glu Lys Ala Ser Lys He 
r 85 90 95 

..Asn Gly Ala Tyr Phe Cys Glu Gly Arg Val Arg Gly Glu Ala He Arg 

. 100 10.5.... 110 

He Arg Thr Met Lys Met Arg Gin Gin Ala Ser Phe Leu Pro Ala Thr 

•■4*5 120 • .125 

Leu;Th^|et Thr Val Asp Lys Gly Asp,A^.h Val Asn He Ser Phe Lys 

: ;.130^y 135, 140 .'. 

.-ii* : £ys ci* ^\^iiia^^^x^: *sin, Gly : s4r:- 

; rneflde^s :Ser : Valy^ Leu Glu Val 'V 



"^^^M^^i^^f^^^^i^t Gly- Val%rVSer. Alarirgr- 

185: 190 



^Ile;^y;:(iiy;Asn Leu^e Thr; Ser. Ala; Phe f hr Arg Xeu lU Val 
195 200 V '205 

^Ars qys Glu Ala Gin Lys Trp Gly Pro Glu. Cys Asn His Leu Cys 

v :. 210 '•; . 215.- 220- , 

^Thr;:Aia; .Cys -Met Asn Asn Gly Val' Cys His . Glu Asp thr Gly. Glu Cys 
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225 



230 



235 



240 



He Cys Pro Pro Gly Phe Met Gly Arg Thr Cys Glu Lys Ala Cys Glu 
245 250 255 

Leu His Thr Phe Gly Arg Thr Cys Lys Glu Arg Cys Ser Gly Gin Glu 
260 265 270 

Gly Cys Lys Ser Tyr Val Phe Cys Leu Pro Asp Pro Tyr Gly Cys Ser 
275 280 285 

Cys Ala Thr Gly Trp Lys Gly Leu Gin Cys Asn Glu Ala Cys His Pro 
290 295 300 

Gly Phe Tyr Gly Pro Asp Cys Lys Leu Arg Cys Ser Cys Asn Asn Gly 
305 310 315 320 

Glu Met Cys Asp Arg Phe Gin Gly Cys Leu Cys Ser Pro Gly Trp Gin 

325 330 335. ■ 

Gly Leu Gin Cys Glu Arg Glu Gly He Pro Arg Met Thr Pro Lys lie 
340 345 350 ' 

Val Asp Leu Pro Asp His He Glu Val Asn Ser Gly Lys Phe Asn Pro 
355 360 365 

He Cys Lys Ala Ser Gly Trp Pro Leu Pro Thr Asn Glu Glu Met Thr 
370 375 380 



Leu Val Lys Pro Asp Gly Thr Val Leu His Pro Lys Asp Phe Asn Hi 
385 390 395 



s 

400 



Thr Asp His Phe Ser Val Ala lie Phe Thr He His Arg He Leu Pro 
405 410 4X5 

Pro Asp Ser Gly Val Trp Val Cys Ser Val Asn Thr Val Ala Gly Met 
420 425 430 



Val Glu Lys Pro Phe Asn He Ser Val Lys Val Leu Pro. Lys Pro Leu 
435 440 445 
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Asn Ala Pro Asn Val He Asp Thr Gly His Asn Phe Ala Val He Asn 
450 455 460 

lie Ser Ser Glu Pro Tyr Phe Gly Asp Gly Pro He Lys Ser Lys Lys 
465 470 475 480 

Leu/Leu Tyr Lys Pro Val Asn His Tyr Glu Ala Trp Gin His lie Gin 
• ; 485 490 495 

Val Thr Asn Glu He Val Thr Leu Asn Tyr Leu Glu Pro Arg Thr Glu 
500 505 510 

Tyr Glu Leu Cys Val Gin Leu Val Arg Arg Gly Glu Gly Gly Glu Gly 
515 520 525 

His Pro Gly; Pro Val Arg Arg Phe Thr Thr Ala Ser He Gly Leu Pro 
530 535 ' 540 

Pro Pro Arg Gly Leu Asn Leu Leu Pro Lys Ser Gin Thr Thr Leu Asn 
545 550 .555 560 

Leu Thr, Trp Gin Pro He Phe Pro §er Ser Glu Asp Asp Phe Tyr Val 
565 570 575 

Glu Val Glu Arg Arg Ser Val Gin Lys Ser Asp Gin Gin Asn He Lys 
580 . 585 . 590 

• Val Pro Gly Asri Leu Thr Ser Val Leu. Leu , Asn Asn Leu. His. Pro Arg : 
^595 ; : 600. 605 

Glu &lh. Tyr Val Val Arg Ala Af g Val Asn Thr Lys Ala Gin . Gly Glu 
610 615 . 620 . 



trp Ser. Glu Asp Leu Thr Ala Trp Thr. Leu Ser Asp. lie Leu Pro. Pro 
625 ; 630 =; : 635\ . 640 

Gin Pro Glu Asn lie Lys He Ser Asn lie thr. His Ser .Ser Ala Val 
645 -650:.. 655 
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He Ser Trp Thr lie Leu Asp Gly Tyr Ser lie Ser Ser He Thr He 
660 665 6 7o 

Arg Tyr Lys Val Gin Gly Lys Asn Glu Asp Gin His Val Asp Val Lys 
m5 680 685 

He Lys Asn Ala Thr He He Gin Tyr Gin Leu Lys Gly Leu Glu Pro 
690 695 700 

Glu Thr Ala Tyr Gin Val Asp lie Phe Ala Glu Asn Asn He Gly Ser 
705 710 . 715 720 

Ser Asn. Pro Ala Phe Ser His Glu Leu Val Thr Leu Pro Glu Ser Gin 
725 730 735 . 

Ala Pro Ala Asp Leu Gly Gly Gly Lys Met Leu Leu He Ala lie Leu 
740 745 750 

Gly Ser Ala Gly Met Thr Cys Leu Thr Val Leu Leu Ala Phe Leu lie 
755 760 765 

He Leu Gin Leu Lys Arg Ala Asn Val Gin Arg Arg Met Ala Gin Ala 
770 775 780 



Phe Gin Asn Val Arg Glu Glu Pro Ala Val Gin Phe Asn Ser Gly Thr 
785 790 795 soo 

Leu Ala Leu Asn Arg Lys Val Lys Asn Asn Pro Asp Pro Thr He Tyr 



805 



810 



815 



Pro Val Leu Asp Trp Asn Asp He Lys Phe Gin Asp Val He Gly Glu 
820 825 



830 



Gly Asn Phe Gly Gin Val Leu Lys Ala Arg He Lys Lys Asp Gly Leu 
835 8 4o £ 45 



Arg Met Asp Ala Ala He Lys Arg Met Lys Glu Tyr Ala Ser Lys Asp 
850 855 



860 



Asp His Arg Asp Phe.Ala Gly Glu Leu Glu Val Leu Cys Lys Leu Gly 
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865 



870 



875 



880 



His His Pro Asn lie He Asn Leu Leu Gly Ala Cys Glu His Arg Gly 
885 8 9o 895 

Tyr Leu Tyr Leu Ala lie Glu Tyr Ala Pro His Gly Asn Leu Leu Asp 
900 905 910 

Phe Leu Arg Lys Ser Arg Val Leu Glu Thr Asp Pro Ala Phe Ala He 
.915 . 920 . 925 

Ala Asn Ser Thr Ala Ser Thr Leu Ser Ser Gin Gin Leu Leu His Phe 
930. 935 940 

Ala Ala Asp Val Ala Arg Gly Met Asp Tyr Leu Ser Gin Lys Gin Phe 
945 950 .955 960 

lie His Arg Asp Leu Ala Ala Arg Asn lie Leu Val Gly Glu Asn Tyr 
965 970 975 

Val Ala Lys lie Ala Asp Phe Gly Leu Ser Arg Gly Gin Glu Val Tyr 
980 985 990 

Val Lys Lys Thr Met Gly Arg Leu Pro Val Arg Trp Met Ala lie Glu 
995 1000 .1005 

Ser Leu Asn Tyr Ser Val Tyr Thr Thr Asn Ser Asp Val Trp Ser 
1010 1015 1020 

Tyr Gly Val Leu Leu Trp Glu lie Val Ser Leu Gly Gly Thr Pro 
. 1025 1030 1035 

Tyr Cys Gly Met Thr Cys Ala Glu Leu Tyr Glu Lys Leu Pro Gin 
. i040 1045 1050 

Gly Tyr Arg Leu Glu Lys Pro Leu Asn Cys Asp Asp Glu Val Tyr 
1055 1060 1065 

Asp Leu Met Arg Gin Cys Trp Arg Glu Lys Pro Tyr Glu Arg Pro 
1070 1075 .•■ 108 0 



WO 2004/074494 PCT/JP2004/000957 

14/22 



Ser Phe Ala Gin lie Leu Val Ser Leu Asn Arg Met Leu Glu Glu 
1085 1090 1095 

Arg Lys Thr Tyr Val Asn Thr Thr Leu Tyr Glu Lys Phe Thr Tyr 
1100 H05 mo 

Ala Gly He Asp Cys Ser Ala Glu Glu Ala Ala 
1115 1120 



<210> 3 

<211> 1494 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1)..(1494) 

<223> 

<400> 3 

atg aca gtt ttc ctt tec ttt get ttc etc get gec att ctg act cac 
Met Thr Val Phe Leu Ser Phe Ala Phe Leu Ala Ala He Leu Thr His 
1 5 10 15 

ata ggg tgc age aat cag cgc cga agt cca gaa aac agt ggg aga aga 
He Gly Cys Ser Asn Gin Arg Arg Ser Pro Glu Asn Ser Gly Arg Arg 
20 25 30 



gaa cac gat ggc aac tgt cgt gag agt acg aca gac cag tac aac aca 
Glu His Asp Gly Asn Cys Arg Glu Ser Thr Thr Asp Gin Tyr Asn Thr 
50 55 60 



48 



96 



tat aac egg att caa cat ggg caa tgt gec tac act ttc att ctt cca 144 
Tyr Asn Arg He Gin His Gly Gin Cys Ala Tyr Thr Phe He Leu Pro 
35 40 45 



192 



aac get ctg cag aga gat get cca cac gtg gaa ccg gat ttc tct tec 
Asn Ala Leu Gin Arg Asp Ala Pro His Val Glu Pro Asp Phe Ser Ser 



240 
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65 -70 75 . 80 

cag aaa ctt caa cat ctg gaa cat gtg atg gaa aat tat act cag tgg 288 
Gin Lys Leu Gin His Leu Glu His Val Met Glu Asn Tyr Thr Gin Trp • 
85 90 , 95 

ctg caa aaa ctt gag aat tac att gtg gaa aac atg aag teg gag atg 336 
Leu Gin Lys. Leu Glu Asn Tyr He Val Glu Asn Met Lys Ser Glu Met 
. 100 105 HO 

gec cag ata cag cag aat gca gtt cag aac cac acg get acc atg ctg 384 
Ala Gin He Gin Gin Asn Ala Val Gin Asn His Thr Ala Thr Met Leu 
". H5 120 125 

gag ata gga acc age etc etc tct cag act gca gag cag acc aga aag 432 
Glu lie Gly Thr Ser Leu Leu Ser Gin Thr Ala Glu Gin Thr Arg Lys 
130 135 140 

ctg. aca gat gtt gag acc cag gta eta aat caa act tct cga ctt gag 480 
Leu Thr Asp Val Glu Thr Gin Val Leu Asn Gin Thr Ser Arg Leu Glu 
145 ' 150 155 160 

ata cag ctg ctg gag aat tea tta tec acc tac aag eta gag aag caa 528 
lie Gin Leu Leu Glu Asn Ser Leu Ser Thr Tyr Lys Leu Glu Lys Gin 
165 170 175 

ctt ctt caa cag aca aat gaa ate ttg aag ate cat gaa aaa aac agt 576 
Leu Leu Gin Gin Thr Asn Glu He Leu Lys He His Glu Lys Asn Ser 
180 185 190 

tta tta gaa cat aaa ate tta gaa atg gaa gga aaa cac aag gaa gag 624 
Leu Leu Glu His Lys He Leu Glu Met Glu Gly Lys His Lys Glu Glu 
195 200 205 

ttg. gac acc tta aag gaa gag aaa gag aac ctt caa ggc ttg gtt act 672 
Leu Asp Thr Leu Lys Glu Glu Lys Glu Asn Leu Gin Gly Leu Val Thr 
210 215 220 

cgt caa aca tat ata ate cag gag ctg gaa aag caa tta aac aga get 720 
Arg Gin Thr Tyr He He Gin Glu Leu Glu Lys Gin Leu Asn Arg Ala 
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225 230 235 



240 



acc acc aac aac agt gtc ctt cag aag cag caa ctg gag ctg atg gac 768 
Thr Thr Asn Asn Ser Val Leu Gin Lys' Gin Gin Leu Glu Leu Met Asp 
245 250 255 

aca gtc cac aac ctt gtc aat ctt tgc act aaa gaa ggt gtt tta eta 816 
Thr Val His Asn Leu Val Asn Leu Cys Thr Lys Glu Gly Val Leu. Leu 
260 265 270 

aag gga gga aaa aga gag gaa gag aaa cca ttt aga gac tgt gca gat. 864 
Lys Gly Gly Lys Arg Glu Glu Glu Lys Pro Phe Arg Asp Cys Ala Asp 
275 280 285 

gta tat caa get ggt ttt aat aaa agt gga ate tac act att tat att : 912 
Val Tyr Gin Ala Gly Phe Asn Lys Ser Gly He Tyr Thr He Tyr. lie 
290 295 300 



aat aat atg cca gaa ccc aaa aag gtg ttt tgc aat atg gat gtc aat 
Asn Asn Met Pro Glu Pro Lys Lys Val Phe Cys Asn Met Asp Val Ash 
305 310 315 320 



gec tat tea cag tat gac aga ttc cac ata gga aat gaa aag caa aac 
Ala Tyr Ser ' Gin Tyr Asp Arg Phe His He Gly Asn Glu Lys Gin Asn 



960 



ggg gga ggt tgg act gta ata caa cat cgt gaa gat gga agt eta gat 1008 
Gly Gly Gly Trp Thr Val lie Gin His Arg Glu Asp Gly Ser Leu Asp 
325 330 335. 

ttc caa aga ggc tgg aag gaa tat aaa atg ggt ttt gga aat ccc tec 1056 
Phe Gin Arg Gly Trp Lys Glu Tyr Lys Met Gly Phe Gly Asn Pro Ser 
340 345 350. 

ggt gaa .tat tgg ctg ggg aat gag ttt att ttt gee att acc agt cag 1104 
Gly Glii Tyr Trp Leu Gly Asn Glu Phe He Phe Ala He Thr Ser Gin 
355 360. 365 . 

agg cag tac. : atg . eta aga att gag tta . atg gac tgg gaa ggg aac cga .1152 
Arg Gin- Tyr Met Leu Arg He Glu Leu. Met Asp Trp Glu Gly Asn Arg 
370: 375 380 . 



1200 
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385 390 395 400 

tat agg ttg tat tta aaa ggt cac act ggg aca gca.gga aaa cag age 1248 
Tyr Arg Leu Tyr Leu Lys Gly His Thr Gly Thr Ala Gly Lys Gin Ser 
405 410 415 

age ctg ate tta cac ggt get gat ttc age act aaa gat get gat aat 1296 
Ser Leu lie Leu His Gly Ala Asp Phe Ser Thr Lys Asp Ala Asp Asn 
420 425 430 

gac aac tgt atg tgc aaa tgt gec etc atg tta aca gga gga tgg tgg 1344 
Asp Asn Cys Met Cys Lys Cys Ala Leu Met Leu Thr Gly Gly Trp Trp 
.435 440 445 

ttt gat get tgt ggc ccc tec aat eta aat gga atg. ttc tat act gcg 1392 
Phe Asp Ala Cys Gly Pro Ser Asn Leu Asn Gly Met Phe Tyr Thr Ala 
45,0 455 460 

gga caa aac cat gga aaa ctg aat ggg.ata aag tgg cac tac ttc aaa 1440 
Gly. Gin Asn His Gly Lys Leu Asn Gly lie Lys Trp His Tyr Phe Lys 
465 • 470 . 475 480 

ggg ccc agt tac tec tta cgt tec aca act atg atg att cga cct tta 1488 
Gly Pro Ser Tyr Ser Leu Arg Ser Thr Thr Met Met He Arg Pro Leu 
485 490 495 

gat ttt 2494 
Asp Phe 



<210> 4 

<211> 498 

<212> PRT 

<213> Homo sapiens 

<400> 4 

Met Thr Val Phe Leu Ser Phe Ala Phe Leu Ala Ala He Leu Thr His 
1 5 10 15 



1 
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He Gly Cys Ser Asn Gin Arg Arg Ser Pro Glu Asn Ser_Gly. Arg Arg 
20 25 30 

Tyr Asn Arg He Gin His Gly Gin Cys Ala Tyr Thr Phe He Leu Pro 
35 40 45 

Glu His Asp Gly Asn Cys Arg Glu Ser Thr Thr Asp Gin Tyr Asn Thr 
50 55 60 

Asn Ala Leu Gin Arg Asp Ala Pro His Val Glu Pro Asp Phe Ser Ser. 
65 70 75 80 

Gin Lys Leu Gin His Leu Glu His Val Met Glu Asn Tyr Thr Gin Trp 
85 90 . 95 

Leu Gin Lys Leu Glu Asn Tyr He Val Glu Asn Met Lys Ser Glu Met ' 
100 105 110 

Ala Gin He Gin Gin Asn Ala Val Gin Asn His Thr Ala Thr Met Leu 
115 120 125 

Glu He Gly . Thr Ser Leu Leu Ser Gin Thr Ala Glu Gin Thr Arg Lys 
130 135 140 

Leu Thr Asp Val Glu Thr Gin Val Leu Asn Gin Thr Ser Arg Leu. Glu 
145 150 155 160 

He Gin Leu Leu Glu Asn Ser Leu Ser Thr Tyr Lys Leu Glu Lys Gin 
165 170 . 175 

Leu Leu Gin Gin Thr Asn Glu He Leu Lys He His Glu Lys Asn Ser 
180 185 190 

Leu Leu Glu His Lys He Leu Glu Met Glu Gly Lys His Lys Glu Glu 
195 200 - 205 

Leu Asp Thr Leu Lys Glu Glu Lys Glu Asn Leu Gin Gly Leu Val Thr 
210 215 220 



Arg Gin Thr Tyr He He Gin Glu Leu Glu Lys Gin Leu Asn Arg Ala 
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225 230 235. 240 

Thr Thr Asn Asn Ser Val Leu Gin Lys Gin Gin Leu Glu Leu Met Asp 
245 250 255 

Thr Val His Asn Leu Val Asn Leu Cys Thr Lys Glu Gly Val Leu Leu 
•260 265 270 

Lys Gly Gly Lys Arg Glu Glu Glu Lys Pro Phe Arg Asp Cys Ala Asp 
275 280 285 

Val Tyr Gin Ala Gly Phe Asn Lys Ser Gly lie Tyr Thr He Tyr He 
290 295 300 

Asn Asn Met Pro Glu Pro Lys Lys Val Phe Cys Asn Met Asp Val Asn 
305 . 310 315 320 

Gly Gly Gly Trp Thr Val He Gin His Arg Glu Asp Gly Ser. Leu Asp 
325 330 335 

Phe Gin Arg Gly Trp Lys Glu Tyr Lys Met Gly Phe Gly Asn Pro Ser 
340 345 350 

Gly Glu Tyr Trp Leu Gly Asn Glu Phe He Phe Ala He Thr Ser Gin 
355 360 365 

Arg Gin Tyr Met Leu Arg He Glu Leu Met Asp Trp Glu Gly Asn Arg 
370 375 380 

. Ala Tyr Ser Gin Tyr Asp Arg Phe His He Gly Asn Glu Lys Gin Asn 
385 390 395 400 

Tyr Arg Leu Tyr Leu Lys Gly His Thr Gly Thr Ala Gly Lys Gin Ser 
405 410 415 

Ser Leu He Leu His Gly Ala Asp Phe Ser Thr Lys Asp Ala Asp Asn 
420 425 430 



Asp Asn Cys Met Cys Lys Cys Ala Leu Met Leu Thr Gly Gly Trp Trp 
435 440 445 
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Phe Asp Ala Cys Gly. Pro Ser Asn Leu Asn Gly Met . Phe Tyr Thr Ala 
450 455 460 

Gly Gin Asn His Gly Lys Leu Asn Gly He Lys Trp His Tyr Phe Lys 
465 470 475 . . 48O 

Gly Pro Ser Tyr Ser Leu Arg Ser Thr Thr Met Met He Arg Pro Leu 
485 490 495 



Asp Phe 



<210> 5 
<211> 1744 
<212> DNA 
<213> Artificial 

<220> 

<223> artificially synthesized sequence 
<400> 5 

actagttatt aatagtaatc aattacgggg tcattagttc atagcccata tatggagttc 60 

cgcgttacat aacttacggt aaatggcccg cctggctgac cgcccaacga cccccgccca 120 
ttgacgtcaa taatgacgta tgt toccata gtaacgccaa tagggacttt ccattgacgt-. 180 
caatgggtgg agtatttacg gtaaactgcc cacttggcag tacatcaagt gtatcatatg , 240 

ccaagtacgc cccctattga cgtcaatgac ggtaaatggc ccgcctggca ttatgcccag 300 

tacatgacct tatgggactt tcctacttgg oagtacatct acgtattagt catcgctatt 360 

accatggtcg aggtgagccc cacgttctgc ttcactctcc ccatctcccc cccctcccca 420 

cccccaattt tgtatttatt tattttttaa ttattttgtg cagcgatggg ggcggggggg 480 

gggggggggc gcgcgccagg cggggcgggg cggggcgagg ggcggggcgg ggcgaggcgg 540 

agaggtgcgg cggcagccaa tcagagcggc gcgctccgaa agtttccttt tatggcgagg 600 

cggcggcggc ggcggcccta taaaaagcga agcgcgcggc gggcggggag tcgctgcgac 660 

gctgccttcg ccccgtgccc cgctccgccg ccgcctcgcg ccgcccgccc cggctctgac 720 

tgaccgcgtt actcccacag gtgagcgggc gggacggccc ttctcctccg ggctgtaatt 780 

agcgcttggt ttaatgacgg cttgtttctt ttctgtggct gcgtgaaagc cttgaggggc 840 

tccgggaggg ccctttgtgc ggggggagcg gctcgggggg tgcgtgcgtg tgtgtgtgcg 900 

tggggagcgc <Jgcgtgcg g c tccgcgctgc ccggcggctg tgagcgctgc gggcgcggcg 960 
cggggctttg tgcgctccgc agtgtgogcg aggggagcgc ggccgggggc ggtgccccgc 1020 
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ggtgcggggg gggctgcgag gggaacaaag gctgcgtgcg gggtgtgtgc gtgggggggt 1080 

gagcaggggg tgtgggcgcg tcggtcgggc tgcaaccccc cctgcacccc cctccccgag 1140 

ttgctgagca cggcccggct tcgggtgcgg ggctccgtac ggggcgtggc gcggggctcg 1200 

ccgtgccggg cggggggtgg cggcaggtgg gggtgccggg cggggcgggg ccgcctcggg 1260 

ccggggaggg ctcgggggag gggcgcggcg gcccccggag cgccggcggc tgtcgaggcg 1320 

.cggcgagccg cagccattgc cttttatggt aatcgtgcga gagggcgcag ggacttcctt 1380 

tgtcceaaat ctgtgcggag qcgaaatctg ggaggcgccg ccgcaccccc tctagcgggc 1440 

gcggggcgaa gcggtgcggc gccggcagga aggaaatggg cggggagggc cttcgtgcgt 1500 

cgcegcgccg ccgtcccctt ctccctctcc agcctcgggg ctgtccgcgg ggggacggct 1560 

gccttcgggg gggacggggc agggcggggt tcggcttctg gcgtgtgacc ggcggctcta 1620 

gagcctctgc taaccatgtt catgccttct tctttttcct acagctcctg ggcaacgtgc 1680 

tggttattgt gctgtctcat cattttggca aagaattcgg cttgatcgaa gcttgcccac 1740 



<210> 6 

<211> 30 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer 
<400> 6 

cagaggcagt acatgctaag aattgagtta 

<210> 7 
<211> , 24V 
<2l#' -DNA 
<2i3>; Ariiificial 

<220>. 

<223>. sin artificially, synthesized/ primer 

<406> ; 7 I , .. . 
agatgctcaa. ggggcttcat gatg 
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<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer 

<400> 8 

tattgggcgc ctggtcacca 

<210> 9 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer 



<400> 9 

ccaccttctt gatgtcatca 



20 
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